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FORWARD

This CERCLA Quality Assurance Manual has been prepared by the
Moni t or i ng Managenent Branch of the Environnental Services D visionfor
use by t he Ener gency and Renedi al Response D vi si on Proj ect Managers of
t he Regi on I | Superfund ( CERCLA/ SARA) programin their daily worKking
with contractors. Itsuseisintendedto ensurethat quality assurance
and quality control practices (QVQC) are fully built into all
noni tori ng project designs.

Part | of this Manual, Adm nistrative Procedures, describes theroles
and responsibilities of the various Region || organizational units
i nvol ved i n the Superfund program Part | i s designedto be used as a
gui de so that Project Managers understand what quality assurance
activities are required, who the key individuals responsible for
carrying out these activities are, and where and how to obtain
i nformati on and assistance in neeting these requirenents.

Part 11 of this Manual provides Regionll's quality assurance/quality
control requirenments for CERCLA sanpling and analysis. Quality
assurance procedures are used to verify that field and | aboratory
measur enent systens operate within acceptable, definedlimts. The
ef fecti veness of the overall Quality Assurance Programdenands t hat al |
personnel are aware of the Q¥ QCrequirenments for any i nvesti gati on and
that the quality assurance objectives are understood. This Part

outlines all aspects of quality control in a nonitoring program
m ni mum requirenments necessary, and the rationale behind the
requi renents. The quality control procedures outlinedin Part Il of

t his Manual should be incorporated into all field/project/site
oper ati ons pl ans and/ or qual ity assurance project plans prepared for
CERCLA wor k. Reconmendat i ons and requi renments present ed herei n shoul d
be i ncorporatedinto project designs tothe full est extent possi bl e.
Where deviations fromthese recommendati ons and requirenents is
necessary, full justification nust be presented in witing.

Thi s Manual is neant to be a dynam c docunent. It will periodically be
revi ewed and updat ed, however it i s not meant to provide definitive
answers toall site-specific concerns. Thisis, rather, anattenpt to
provi de the rati onal e behi nd t he nost common site-specific concerns
whi ch coul d be extrapolated for use in new situations.
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Di scl ai mer

Thi s Manual has been prepared for use by t he Envi ronnment al Servi ces and
t he Emer gency and Renedi al Response Di vi si ons of the USEPA, Regionll|.
Menti on of trade nanes or commerci al products does not constitute
endorsenment or recommendation for use by the Agency.
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| . CERCLA QUALI TY ASSURANCE PROGRAM
A. Definition of Quality Assurance

Qual ity Assurance (QA) is thereviewand oversi ght at the pl anni ng,
i npl ement ati on, and conpl eti on stages of an environnental data
collectionactivity toassure that when data i s provi ded to data users
itisof thequality needed. A QAprogramis a systemof docunent ed
checks that ensures nonitoring data is valid.

B. Basis for Quality Assurance in the CERCLA Program

Al'l activities associatedw th the coll ection of physical and chem cal
data arerequiredto beincorporatedintothe Agency's formal quality
assurance program( EPA Adm ni strator's Policy Statenent, EPA O der
6350. 1, May 30, 1979). These activities include all phases of
sanpl i ng, anal ysi s, and data handling that can affect the validity of
the data. Any nonitoring activity that generates data for EPA use nust
be collected under a formal QA program that adheres to Agency
requi rements (40 CFR Part 300. 68 (k) of the National Contingency Pl an).

The QArequi rements for Region || and CERCLA are spelled out inthe
Region Il Quality Assurance ProgramPl an (QAPP). The QAPP i s approved
annual | y by t he Regi onal Adm ni strator, concurred by the Region ||
DivisionDirectors and di stributed to regi onal managers and st aff
personnel. A QAprogramis neededin CERCLAto ensure that the data
coll ected are of the type and quality required for the specific
deci sion to be made, and to ensure defensible quality.
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1. CERCLA Quality Assurance Organi zation

A. Energency and Renmedi al Response Division (ERRD) - ERRD is
responsi bl e for the devel opnent, i npl ement ati on and coor di nati on of
Regi onal activities under CERCLA/ SARA. ERRD nanages a conpr ehensi ve
programfor site evaluation, planned and i medi ate renoval s and
| ong-termrenedi al actions including cost recovery acti ons. ERRD serves
as the focal point for all emergency response and ener gency conti ngency
pl anni ng activity. ERRDi s responsible for spill control and nonitoring
progranms under Section 311 of the Cl ean Water Act. Wthin ERRDt here
are seven branches:

- Renmpval Action Branch (RAB)

- Response and Prevention Branch (RPB)

- N.Y./Cari bbean Renedi al Action Branch (NY/ CRAB)
- New Jersey Renedial Action Branch (NJRAB)

- N.Y./Cari bbean Conpliance Branch (NY/ CCB)

- New Jersey Conpliance Branch (NJCB)

- Program Support Branch (PSB)

The Renoval Action Branch and the Response and Preventi on Branch
t oget her conpri se t he Renoval and Ener gency Prepar edness Programwhi ch
responds to spills, manages the Spill Prevention, Counterneasure and
Control Program(SPCC), manages t he Superfund renoval program nmanages
t he Techni cal Assi stance Team(TAT) and t he Ener gency Response O eanup
Service (ERCS) contracts, devel ops contingency plans and ensures
response capabilities at renmedial action sites.

The New Jer sey and New Yor k/ Cari bbean Renedi al Action Branches carry
out renedi al investigations (Rs), conduct feasibility studies (FSs),
manage EPA renedi al contractor activities, overviewrenedi al design
(RD) activities, serve as |iaisons with the Corps of Engi neers and
manage EPAresponsi bilities for operation and nai nt enance of facilities
constructed at Superfund sites.

The New Jer sey Conpl i ance Branch and t he NY/ Cari bbean Conpl i ance Branch
conduct hazard assessnments, manage CERCLA technical enforcenment
activities, draft admnistrative orders, carry out renmedial
investigation/feasibility study (RI/FS) responsibilities for the sites
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cl assified as enforcenent | ead, devel op cost recovery cases, negoti ate
settlenents, and foll owup on conpli ance by responsi bl e parties wth
orders and negoti ated settl enments.

The ProgramSupport Branch i s responsi bl e for several Superfund program
t racki ng and dat a managenent systens as wel | as policy di ssem nation
and i npl ementation. The Branch al so manages the Superfund site
assessnent and i nvesti gati on prograns, federal facility Superfund
sites, dioxin sites, and site deletion activities. Many site
i nvestigations (SIs) are conducted by the FIT contractor i n which case
t he proj ects are nmanaged by t he Envi ronnmental Servi ces D vi sion (ESD).
The Branch al so manages the REM ARCS, and TES contracts.

B. Environnental Services Division (ESD) - ESDis responsi bl e for
setting priorities and assuring that resources are avail able to col | ect
envi ronment al sanpl es, anal yze col | ect ed sanpl es, and eval uate t he
resulting data in support of nonitoring prograns. ESDdirects and
coordinates the field and |aboratory support, directs the
i mpl ement ati on of the QAPP, and directs speci al studies, investigations
and surveys to support the Regi onal enforcenent actions or define
environnental quality prograns. Wthin the ESD there are four
branches:

- Techni cal Support Branch (TSB)

- Pesticides and Toxi c Substances Branch (PTSB)
- Moni toring Managenent Branch (MVB)

- Surveillance and Monitoring Branch ( SMB)

The Techni cal Support Branch consi sts of an Organi c Chem stry Secti on,
an Inorganic Chem stry Section, and a Sanitary Chem stry and
M cr obi ol ogy Section. This Branchis responsi bl e for chem cal and
m cr obi ol ogi cal testing of pollutants in support of CERCLA, RCRA, CWA
TSCA, etc. activities.

The Pesti ci des and Toxi ¢ Substances Branch i s responsi bl e for the
i mpl enent ati on of the Federal |nsecticide, Fungi ci de and Rodenti ci de
Act (FI FRA) and t he Toxi ¢ Substances Control Act (TSCA). The FI FRA
programhas been del egatedto all Regionll States and i s basically an
over si ght programprovi di ng bot h techni cal and fi nanci al assi st ance.

9
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The TSCA programis an enforcenent effort with maj or enphasis on
pol ychl ori nat ed bi phenyl (PCB) chem cals and fri abl e asbestos in
primary and secondary school s.

The Moni t ori ng Managenment Branch i s responsi bl e for conducting the
Regi on' s qual i ty assurance and dat a managenent prograns. MVB pl ans,
coordi nates, provi des techni cal assistance and eval uates activities
wi th EPA, State, |ocal and ot her Federal and private | aboratory and
fieldoperations. MVB devel ops qual ity assurance and dat a nanagenent
pl ans and agreenents with State and | ocal agenci es; pl ans and devel ops
gqual ity assurance and dat a managenent prograns for activities of all
Agency progranms carried out in the Region.

MVB al so carries out reviews of data quality objectives, QAPj Ps and
st andard operating procedures; provides managenent and techni cal
systens audits and eval uations of data quality; and operates a
proficiency testing program and acts as a focal point for EPA
met hodol ogy requi renments and qual i ty assurance servi ces. In addition,
t he nmoni tori ng managenent functi on mai ntains an i nventory of all
noni toring projects inthe Region, provides the data necessary for the
Envi ronnmental Status Reports and reviews all State grantee outputs for
nonitoring activity.

The Surveillance and Monitoring Branch is responsible for the
coll ection and evaluation of environnmental data in all Agency
nmoni tori ng and enf or cement prograns. SMB conducts i nvestigati ons and
st udi es of surface and ground wat er and air quality, RCRA regul ated
facilities and i ndustrial and nuni ci pal waste site fieldinvestigations
and st udi es i n support of Superfund renedi al, renoval, enforcenent, and
emer gency response activities. SMB provi des techni cal assistanceto
muni ci pal treatnment plants to inprove operating procedures.

C. Superfund Contractor Services - Federal Contractors are mjor
partici pants i n Superfund envi ronmental nonitoring and data col | ecti on.
Contractors provi de support for renoval, pre-renedi al, and renedi al
activities. All contractors nust i nplement a QAPP which will ensure
dat a of known and adequate quality to neet the requirenents of their
Statenents of Work (SON. The devel opnent and i npl enent at i on of a QAPP
and i ndi vi dual QAPj Ps al so i nclude auditing and corrective actions

10
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within which contractor auditors report to contractor corporate
managenent. The follow ng are brief descriptions of Superfund
contractor activities.

Techni cal Enforcenment Support (TES) - provides technical support such
as heal t h endanger nent assessnents, hydrol ogi cal / geol ogi cal studi es and
ot her speci al studiesinsupport of litigation and negotiations. TES
collects verylittleenvironnental data. Future TEScontracts are
expected to provi de nore col | ecti on of environnental data, including
oversi ght of responsi bl e party actions. Contract oversight i s provided
by ERRD.

TES V - Canp Dresser and MKee | ncorporated
TES VI - Alliance Technol ogi es Corporation

Envi ronnent al Servi ces Assi stance Team( ESAT) - provi des anal yti cal

support, datareview, |ogistical and adm nistrative support, QA/ QC
support, and managenent and reporting servicesto ESD. R F. Westoni s
t he ESAT contractor. Oversi ght of ESAT contractors i s provi ded by
TSB/ ESD.

Enmer gency Response Cl eanup Servi ces (ERCS) - provides i npl enentation
support to the renoval program ERCScontractors supply all personnel,
mat eri al , and equi prent for conducting renoval operations. M ni-ERCS
provi de t he sane services for projects with snmaller dollar anmounts. CH
Materials is the principal ERCS contractor. Oversight of ERCS
contractors is done by the RPB/ERRD.

Techni cal Assi stance Team(TAT) - provi des techni cal and managenent
support to EPAduring renoval actions. TAT activitiesincludesite
assessnent s, sanpling and noni tori ng, docunenti ng project costs, QA
data managenent and reporting, enforcement support, community
rel ati ons, and conti ngency pl anning. Roy F. Weston i s the princi pal
TAT contractor at this tine, and is overseen by RPB/ERRD.

FieldInvestigation Team(FIT) - provi des techni cal services in support
of prelimnary siteinvestigations and a variety of special studies at
remedi al sites. NUSCorporationistheprincipal FITcontractor. FI T
contractors are overseen by the SMB/ ESD, especially through the RSCC.

11
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Remedi al Pl anni ng Team(REM - provi des support to enforcenment and
remedi al response activities. REM services enconpass renedi al
i nvesti gati ons, data managenent, engi neering feasibility studies,
techni cal support, and oversi ght of responsi bl e parties, renedi al
desi gn and pl anni ng and i npl enentation activities. Contract oversi ght
i s provided by t he PSB/ ERRD. REMcontractors are divi ded by regi on as
bel ow

REM I - NUS Corporation (expired 9/86)

REM 1| - Canp, Dresser and McKee, Inc. (expired 6/89)
REM 11 - Ebasco Services, Inc.

REM IV - CH2ZM Hi I |, Inc.

REMV - WIlians, Russell, and Johnson, Inc.

REM VI - Peer Consultants

Al ternate Renedi al Contracting Strategy (ARCS). Provi des support to
enf orcenent and renedi al response activities fromthe RI/FSstageto
t he renedi al designs and i npl enentation activities. Contract oversi ght
is provided by the PSB/ ERRD. ARCS contractors are divided by the
amount of work designated in each contract:

Maj or

ARCS Ebasco Services, |ncorporated

ARCS Canp Dresser and MKee | ncorporated
ARCS Mal com Pirnie

M nor
ARCS TAMS Consul ting
ARCS | CF

ARCS R F. Weston
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I11. Data Quality Objectives

A. Definition- "Data Quality Objectives (DQ0s) are qualitative and
guantitative statenments which specify the quality of datarequiredto
support Agency deci sions during remedi al response activities. DQOs are
determ ned based on the end uses of the data to be collected.”
(Gui dance on Data Quality Objectives, Quality Assurance Managenent
Staf f, Septenber 25, 1984) Therefore, a uni que set of DQ0Os nust be
devel oped for each site and integrated into the project planning
process for each data coll ection activity. DQOs apply to fund | ead,
federal or state enforcenent | ead, and potentially responsi bl e party
| ead proj ects especially duringtherenedial investigation (Rl), but
shoul d al so be appliedto sone degree during feasibility studies (FS),
remedi al designs (RD), and renedial actions (RA).

B. Rol es and Responsi bilities of Key Personnel - Deci sion Maker (ERRD
ProgramDbDirector) - The deci si on nmaker i s the individual responsible
for deci ding on the renedi al design and renedi al action to be taken for
NPL sites, and deciding on the "level of risk DQO" needed.

Dat a User (ERRD Regi onal Project Manager) - The data user is the
i ndi vi dual responsible for deciding onthe anount and quality of data
needed t o det er m ne degree and extent of contam nation, the remnedi al
design, and the remedial action to be taken. The data user is
responsi bl e for devel opi ng DQ0s for each decision to be made.

Qual ity Assurance O ficer (Regional within MMB) - The Qual ity Assurance
O ficer (QAO advi ses and assi sts onthe data col |l ection design. The
QAO prescribes the appropri ate Q¥ QC neasurenent s enpl oyed t o det er m ne
the quality of data needed for the decision to be made.

C. DQO Gui dance - Gui dance on t he devel opnent of DQO st at enents can be
found in two docunents:

1. Data Quality Objectives for Renedi al Response Activities -
Devel opment Process, EPA/ 540/ G 87/003, March 1987.
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2. Data Quality Objectives for Remedi al Response Activities -
Exanpl e Scenario: RI/FS Activities at a Site with Contam nated
Soils and Ground Water, EPA/ 540/ G 87/004, March 1987.
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I'V. Preparation of Quality Assurance Project Plans (QAPj P)

A. Definition - A QAPj P presents in specific terns the policies,

organi zati on obj ectives, functional activities, and specific Q¥ QC
activities designedto achi eve the data qual ity goal s or objectives of

a specific project or continuing operation. Al renoval, pre-renedial,

and renedi al contractors involved in environnental nonitoring or

sanpling activities nmust devel op QAPj Ps. QAPj Ps shoul d be prepared
accordingto "Interi mGuidelines and Specifications for Prepari ng QA
Proj ect Plans", QAMS-005/80, Decenber 29, 1980, and " Gui dance For
Prepar ati on of Conbi ned Work/ Qual ity Assurance Project Pl ans for Water
Moni toring”, ONRS-1, May 1984, providedin Appendi x I. In order to save
duplication of effort, it is allowable for QAP Ps to be i ncorporated
into Project/Site Operations Plans (Plan).

1. Site-specific QA Project Plans - A site-specific QAPjP is
requi red for each site which requires a focused approach that i s uni que
tothesite (e.g. - nunber of nonitoring wells, nonitoring of waste
| agoons, waste piles, or netal druns containing waste).

2. Generic QAProject Plans - When a group of nonitoring projects
are carriedout for the sanme purpose and wi t h t he sane personnel and/ or
procedures, a "generic" QAP P may be used to address this group of
proj ects. CGeneric QAPj Ps for Superfund activities nay be devel oped only
for site investigations and energency renovals.

B. Procedures for Preparation, Submttal, and Approval of QAPjPs

1. Federal -Lead Sites - RPMs are responsi bl e for ensuring that EPA
contractors prepare QAPjPs for site investigations, renedial
i nvestigations/feasibility studies (RI/FS), renedi al design (RD),
remedi al actions (RA), and energency renovals. QAPjPs are first
submttedtothe RPMfor reviewaccordi ngto gui dance criteria. Once
the RPMi s satisfiedthat all QAel ements have been addressed, the pl an
issubmttedtothe Chief, THA5, MvB/ ESD f or revi ew and approval at
| east 30 days prior to conmencenent of sanpling. THWSw || approve or
request changes in witing within 15 workdays of receipt. It is
i nportant to keepin mndthat QAPj Ps nust be approved by MVB bef ore
sanpl i ng may begi n. Once MVB approves a pl an, the QAOassignedtothe
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proj ect notifies the RSCCand RPMof approval and submts the approved
anal yti cal nethods and paraneter list tothe RSCCto facilitate the CLP
sanpl e booki ng procedures. The RSCCw || not schedul e CLP anal yses
until they receive this approval nmeno; and t he RSCC nust be gi ven
appropriateleadtineinorder toobtain !l aboratory space for sanpl e
booki ngs. Lead tinme is discussed in Section VI of Part 1I.

2. State-Lead Sites (Renedi al and Enforcenent) - State project
manager s are responsi bl e for ensuring that their contractors prepare
QAP] Ps. These QAPj Ps are submtted to the state Superfund QAOf or
revi ew and approval . Copies of the final, approved QAPj Ps and t he
review coments are kept on file with the state and revi ewed
periodically by MVB/ ESD.

3. Federal Facility Sites - These include the Departnent of
Def ense, U. S. Arny Toxi c and Hazar dous Mat eri al s Agency, the Depart nent
of Energy, the Departnent of thelnterior, andthe United States Arny
Cor ps of Engi neers. RPMs are responsi ble for ensuringthat federal
facilities prepare QAPj Ps whi ch fol |l owt he gui dance describedinthis
Manual for Responsible Party Sites. The QAPj P produced i s subnitted
through the PSBto MVB for revi ewand approval . Federal agencies are
requi red under Section 120 of Superfund Anendnents and Reaut hori zati on
Act (SARA) to conmply wi t h CERCLA bot h procedural |y and subst anti vel y.
Thi s i ncl udes adherence t o gui dance and provi sions set forthinthe
Nati onal Contingency Plan (NCP). Section 300.68 k(2) of the NCP
states: "In fund-financed actions or acti ons under CERCLA Secti on 106,
t he qual ity assurance/ site sanpling pl an nust be revi ewed and appr oved
by t he Renedi al Proj ect Manager with a coordi nati on si gnature fromthe
Quality Assurance O ficer."

4. Responsible Party Sites - Wth the enactment of the SARA,
Congr ess gave EPAspecific authority to settle CERCLAactions, andit
gave specific instructions respecting the type of settlenent,
adm ni strative or judicial, to be used for each kind of response
activity, as follows:

a) cost recovery actions nmay be settled either with a
judicial consent decree or an adm nistrative order.
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b) abat enent acti ons (abat enent of a "danger" or "threat")
must be settled through judicial consent decrees.

c) actions (renoval actions and i nvestigative activities,
including RI's and FS' s) may be settled with the use of either judicial
consent decrees or admnistrative orders.

- Adm nistrative Orders - Adm ni strative orders (AO are issued either
by consent of the responsible parties ("adm nistrative orders on
consent") after negotiation of theterns, or on a nandatory basi s by
t he Agency ("unil ateral orders”). Negotiations are conduct ed between
EPA and the potentially responsible parties (PRPs), within the
jurisdictionof the Agency. Under adm nistrative orders, the RPMs are
responsi bl e for ensuringthat the PRPor their contractors prepare
QAPj Ps. The RPMrevi ews t hi s docunent, and when sati sfied that all QA
el ements have been addressed, submts it to the Chief of THWS for
revi ewand approval at | east 30 days prior to conmencenent of sanpling.
THAS wi | | approve t he QAPj P or request changesinwitingwthin 15
wor kdays.

- Judi ci al Consent Decrees - Consent decrees differ fromadmnistrative
orders, in that the nmonitoring requirenents for the QAPj Ps are
"negoti at ed” by EPA, the Departnment of Justice, and t he PRP under t he
authority of afederal district court, usuallyinthejurisdictionin
whi ch t he Superfund siteis located. For thisreasonit isinportant
for the RPMto request assistance fromthe ESD at negoti ati on sessi ons
on techni cal requirenents for nonitoring and qual ity assurance. The
RPMi s responsi bl e for ensuring that the PRP submits a QAPj P t hat
addresses t he avai | abl e gui dance and t he recommendat i ons of t he ESD
techni cal negotiators.

- EPA Oversi ght of Responsible Parties - I f EPA oversight contractors
take split sanples froma PRP' s contractor, procedures for split
sanpl i ng and anal ysi s nust be prepared and submttedto MMBin a Short
Form for approval. The Short Formis

di scussed in Part Il of this Manual.

C. Gui dance Docunents for the Preparation of QAPj Ps - QAPj Ps shoul d be
prepared according to "InterimGuidelines and Specification For
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Preparing Qual ity Assurance Project Plans", QAMS-005/80, Decenber 29,
1980, or "Cui dance For Preparation of Conbi ned Wrk/ Qual ity Assurance
Proj ect Plans for Environnmental Mnitoring”, OANRS, May, 1984, provided
i n Appendi x I, and Part Il of this Manual. A QAPj P can be conbi ned into
anot her docunent, such as a Proj ect OQperations Plan, Site Operations
Pl an, or Field Sanpling Plan (generally referredto as the Plan) to
avoi d duplication. This is the preferred practice.

D. QAPj P Pre-Devel opnent Meetings - Inorder toreduce the tinme needed
toresolve deficienciesin QAPj Ps, up-front neetings are hel d bet ween
personnel responsi bl e for preparing QAPj Ps (RPMs, contractors, PRPs,
consul tants) and EPAtechni cal personnel responsi bl e for nonitoring
and qual ity assurance. Pre-devel opnent neeti ngs shoul d be convened
prior to QAP P submttal and at | east 60 days prior to sanpling.
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V. Audit Prograns

In general, QA audits will be perfornmed by MVB staff. The vari ous
types of audits conducted by the Region are defined as foll ows.

A. Managenent Systens Audit (MSA) - An MBA i s generally a QAPP revi ew,
checki ng managerial i npl enmentati on of the approved QAPP. |t eval uates
theunit's QAorgani zationandits activities, as well as t he degree of
managenent support afforded the program Specifically, the audit
covers the foll ow ng:

- QAP P devel oprment and approval,

- DQO devel opment (where inpl enmented),

- Standard Operating Procedure (SOP) devel opnent and approval,

- audit schedul es and procedures,

- tracking systens for QA activities and corrective actions,

- manageri al support, including financial and resource support, and
- QA responsibilities of personnel including Project Mnagers,
field and | aboratory staff, and QA staff.

B. Techni cal Systens Audit (TSA) - ATSAis generally anon-site audit
of project-specificnonitoringactivities, either field, |aboratory or
both. It focuses on actual quality control activities of environnental
data col | ecti on systens, and uses t he approved QAPj P as a r ef erence.
TSAs are conducted on intranural projects and extramural nonitoring
whi ch the Regi on supports or requires.

Specific activities vary with the scope of the audit, but can i ncl ude
review of:

- sanmple collection and anal ytical activities,
- equi pnent calibration techniques and records,
- decontam nati on and equi pnment cl eani ng,
- equi pnent suitability and mai ntenance/repair,
- background and training of personnel,
- laboratory control charts and support systens,
- QC sanpl es such as duplicates, trip and field blanks, method
bl anks, unknown performance eval uati on sanpl es,
- sanmple containers, preservation techniques, and chai n-of - cust ody,
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- data | ogs, data transfer, data reduction and data validation, and
- nonitor siting.

EPA REM ARCS, and FI T contractors are required by contract to conduct
TSAs of their field activities.

C. Data Quality Audit (DQA) - A DQA focuses on collected data by
eval uati ng whet her sufficient information exists to support the
assessnment of the data's quality. It will determneif the data set
under goes any val i dati on procedure by the col |l ector or data user to
est abl i sh whet her t he data can be used to support the deci si on maki ng
process. |f DQOs exist, the data set(s) will be eval uat ed agai nst
them |If deficiencies are found, DQAs wi || be abl e to determ ne the
causes, whether technical, managerial or both. DQAs are to be
di stingui shed fromdata val idation activities whichare consideredto
be part of the data generation process. In RegionIl, DQAs are not
normal | y conducted al one, but rather are conducted as part of TSAs.

D. Performance Eval uations (PE) - A PEis a neans of eval uating
| aboratory performance with a sanpl e of specific contam nants in an
appropriate matrix. The true values of performance eval uation
conponents are unknown to the | aboratory anal yst.

I n some cases, PEs are performed on fiel doperations that al so perform
anal ytical functions. This includes, for exanple, audits of anbi ent
air nmonitoring operations inwhichcylinders of gas m xtures or audit
devices are sent to field operators to check the calibration/operation
of the nonitors.

On an as- needed basis, MVB arranges for PEs to be submtted to all
| abor at ori es provi di ng CERCLA anal ytical services. PE anal yses are
required for | aboratories which participatein CLPevery three nonths.
PEs are also required for all non-CLP | aboratories which have not
anal yzed PEs within the | ast six months. MVB sends the results of
their PE audits to ERRD project managers along with their
recommendati on of capability. See Part Il Section XlI| for further
i nformation.
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VI . Superfund Contract Laboratory Program

The maj ority of Superfund sanpl e anal yses are perforned withinthe
Superfund Contract Lab Program(CLP). The programwas created to
handl e t he excess anal yti cal demand t hat coul d not be handl ed by t he
regi onal | aboratories.

Each Regi on has a Regi onal Sanpl e Control Center (RSCC). In Regionll,
t he RSCC resi des i nthe SVMB/ ESD and can be reached at FTS 340-6705.
The RSCC schedul es sanpl e anal yses with CLP | aboratori es t hrough t he
Sanpl e Managenent Office (SMO) in Al exandria, VA. Each contractor is
assigned a contact who nmay book sanples through the RSCC. The
contractor is responsible for ensuring that their subcontractors
under st and howt o properly use the CLP. Primary contractors nmay not
refer their subcontractors tothe RSCC for gui dance or to schedul e
sanpl es. The Decenber 1988 "User's Gui de to The Contract Laboratory
Progranmt (avail abl e t hrough t he RSCC) cont ai ns a t hor ough di scussi on of
the CLP program

After a QAP Por Plan and all SAS requests have been approved by MVB,
sanpl es may be booked with the RSCC. Therequiredleadtine for all
requests is :

1. Routine Anal ytical Services (RAS)- Verbal requests for RAS
must be submtted to the RSCC on t he Tuesday t wo weeks prior tothe
schedul ed date of sanple collection.

2. Special Analytical Services (SAS)- SAS requests nust be
submttedtothe RSCC, inwiting, by the Tuesday four weeks prior to
t he schedul ed dat e of sanpl e collection. (Ininstances of restricted
fundi ng | onger lead tinme nay be required.)

3. Exception SAS Request s- Exception SASrequests require a four
to five week | ead tinme. SMO nust obtai n program approval through
Headquarters before soliciting | aboratories.

Exanpl es of exception SAS requests are the follow ng:
a. Al non-Superfund requests.

21



REG ON | |
Revision 1
CERCLA QA Manual
Oct ober 1989

b. Non-invitation for bid (lFB) paranmeters or conpounds request ed
for the first tine.

c. Al requests requiring use of non-approved analytica
procedures (nethods which are not routinely requested through CLP).

d. Al requests specifying specific renedial paraneters for waste
sanples (for exanple, conpatibility, grain size distribution,
permeability, viscosity, Atterburg limts, etc.)

e. Requests which will incur a cost greater than $25, 000.
| naddi tion, the CLP Deputy Project Oficer (DPO, who resides in MVB,
is avail able to resol ve techni cal probl ens on sanpl e anal ysis or

contract conpliance. The DPOnay al so be contacted wi th questi ons on
met hodol ogy.
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VI1. Data Validation / Data Useability

A. Data Validation - It is the policy of Region Il that all data
generated be validated. Datavalidationis asystematic process for
revi ewi ng a body of data agai nst a set of criteriato provide assurance
t hat the data are adequate for their i ntended use. Data validation
consi sts of data editing, screening, checking, auditing, verifying,
certifying, and reviewi ng. Data are validated according to Region ||
st andar d operati ng procedures (SOPs). The Region Il SOPs are based on
Nat i onal CLP Functional Guidelines for CLP Data Review. At thistine
data validation is carried out by both EPA and contractor personnel.

I nthe case of data generated by the Contract Laboratory Program data
packages (i dentified by a specific case nunber) are sent to the RSCC
fromthe CLP | aboratories that perfornedthe anal yses. 1f the package
is conplete, the RSCCforwards it to the data validators. The package
is sent back tothe RSCCafter validation, whereuponit is sent tothe
data requestor (RPM or EPA contractor).

Al'l non-CLP data, such as PRP gener at ed dat a, nust be val i dated. PRP
contracted | aboratories or outside parties nust validate their data
according to Region |l SOPs. Project Managers may request MVB to
validate PRPdata if it is deened necessary. To do this, the data
shoul d be sent to t he Toxi c and Hazar dous Waste Secti on of MVMB. In
addition, all the CLPrequired deliverabl einformation nust acconpany
t he data, so that MVB can adequately evaluateit. See Section Xl V of
Part 11 for nmore information.

B. Data Useability - Inadditiontoreviewer/RPMinteractions data
useability nmeetings can be arranged with the MVB. These neeti ngs can
assi st RPMs in the use of data for other than enforcenent or risk
assessment purposes. Datareviewers arerequiredtoreject datawith
questi onabl e quantitative val ue. However, even t hough t he true val ue
i s unknown, the data may still be of such value asto allowthe user to
make deci si ons based on maxi mum or m ni num possi bl e concentrati on.

23



REG ON | |
Revision 1
CERCLA QA Manual
Oct ober 1989

ACRONYM LI ST

AWS - Air and Water Section
AO - Adm nistrative Order
ARCS - Alternate Renedial Contracting Strategy

CERCLA - Conpr ehensi ve Envi ronnent al Response Conpensati on and
Liability Act

CFR - Code of Federal Regul ations

CLP - Contract Laboratory Program

DPO - Deputy Project Oficer

DQA - Data Quality Audit

DQO - Data Quality Objective

ERCS - Emergency Response Cl ean-up Services
ERRD - Energency and Renedi al Response Divi sion
ERT - Emergency Response Team

ESAT - Environnmental Services Assistance Team
ESD - Environnmental Services Division

FIFRA - Federal Insecticide, Fungicide and Rodenticide Act
FIT - Field Investigation Team

FOP - Field Operations Plan

FR - Federal Register

FS - Feasibility Study

MVB - Monitoring Managenment Branch

MSA - Managenent Systens Audit

NCP - National Contingency Pl an

NPL - National Priority List

NJRAB - New Jersey Renedi al Action Branch
NY/ CRAB- New Yor k/ Cari bbean Renedi al Action Branch

osC - On- Scene Coordi nat or

PCB - Pol ychl ori nated Bi phenyl

PE - Performance Eval uation

POP - Project Operations Plan

PRP - Potentially Responsible Party
PSB - Public Support Branch

PTSB - Pesticides and Toxi c Substances Branch
QA - Quality Assurance

QAO - Quality Assurance O ficer

QAP P - Quality Assurance Project Plan
QAPP - Quality Assurance Program Pl an
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QA QC - Quality Assurance/ Quality Control
RA - Renedi al Action

RD - Renedi al Design

REM - Renedi al Contractor Program

RI - Renedi al Investigation

RPB - Response and Prevention Branch
RPM - Regi onal Project Mnagers

RSCC - Regional Sanple Control Center

SAP - Sampling and Anal ysis Pl an

SARA - Superfund Amendnents and Reaut hori zation Act
SCB - Site Conpliance Branch

SI - Site Investigation

SMB - Surveillance and Monitoring Branch
SMO - Sampl e Managenent O fice

SOP - Standard Operating Procedure

SOoOwW - Statenment of Work

SPCC - Spill Prevention, Counterneasure and Control Program
TAT - Techni cal Assistance Team

TES - Techni cal Enforcenent Support

THWS - Toxic and Hazardous WAste Section
TSA - Techni cal Systens Audit

TSB - Technical Services Branch

TSCA - Toxic Substances Control Act

25



REG ON | |
Revision 1
CERCLA QA Manual
Oct ober 1989

PART ||

Quality Control Handbook for CERCLA Sanpling and Anal ysis
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| . SAMPLI NG DESI GN AND STRATEGY
A. Sampling Pl an Conponents

Detail of sanpling and analysis is a necessary part of each
field/sitel/ project operations plan, sanpling and anal ysi s pl an, or
qual ity assurance project plan (fromhereonreferredto as the Plan) in
order to ensure uni formand accept abl e sanpl i ng and anal yti cal protocol
for each project. The Pl an descri bes t he obj ectives and detail s howt he
i ndi vi dual tasks of a sanpling and anal ytical effort will be perforned.
The Pl an nust di scuss the follow ng topics at amninum and it nust
i ncl ude a Paranet er Tabl e, an exanpl e of which i s includedin Appendi x
| V. For EPA oversight contractors, a conpl eted " Conbi ned Vr k/ QA Short
Formi' i s the only required docunentation that nust be submtted for
revi ewand approval. An exanple of the "Short Form' is attached in
Appendi x I . Al so, when booki ng sanpl es t hrough CLP SAS, a copy of the
SAS Request Formnust be submtted to MVMB for revi ew and approval,
alongwiththe Plan. Al anal ytical nethodol ogy and speci al anal yti cal
requests shoul d be i ncor porated by reference and/or attachedtothe
pl an.

* Obj ectives of sanpling design and sel ection of
representative sanpling sites.

Di scussion of site history and sanpling design rational e nust be
provi ded, so that revi ewers of the Pl an have t he necessary i nfornmati on.
The di scussi on should include topics such as the history of the
contam nation, the matrices i nvol ved, the di nensions of the site, etc.

* Sanpling Design

* Sel ection of Paranmeters to be neasured.
Parameters to be neasured are usual | y di ct at ed by t he pur pose of an
i nvesti gati on and shoul d be based on know edge of t he probl embei ng
i nvestigated. Anin-depth discussion of paraneter selectionis out of

t he scope of this docunent asit is aprocess requiring nmuch background
and expertiseindealingwth hydrogeol ogi c systens, chem stry, and
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engi neering. Nocriteriafor paranmeter sel ectioncan be put forthin
the format of a standard operating procedure.

* Sel ection and preparation of sanpling equi pment.
* Sanpling equi pnent construction materials.

* Required sanpl e vol unes.

* Sel ection and preparation of sanple containers.
* Sanple collection and handling.

* Sanpl e preservation.

* Sanpl e chai n-of -custody and identification.

* Use of field instrumentation.

* Field quality control sanples.

* Choice of |aboratories and validation of data.

These topics are further discussed within this Manual.

B. Purpose and Objective of Sanpling

The basi c obj ective of any sanpling canpaignistocollect asanple
which is representative of the media under investigation. Mre
speci fically, the purpose of sanpling at hazardous waste sitesisto
acquireinformationthat will aidinvestigatorsin deterniningthe
presence and identity of on-site contam nants and t he extent to which
t hey have becone i ntegrated into the surroundi ng environnent. This
i nformati on can then be used as support for futurelitigations or as
input to renmedial investigations and risk assessnents.

The validity of environmental data is dependent in part on the
integrity of the field procedures enpl oyed i n obtai ni ng a sanpl e.
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Proper sanpling techni ques nust be enpl oyed to obtain a sanple whichis
representative of the area or container of interest. Asanpleis
representativeif it possesses the same qualities or properties as the
mat eri al under consi deration. Due to the conpl exity of nost hazar dous
subst ances and site conditions, no universal sanpling net hods can be
recomended. Procedures nmust be adapted for usein various nmatrices and
Site-specific restrictions.

C. Types of Sampl es

Bef ore defining the general sanpl e types, the nature of the nedi a or
mat eri al s under i nvestigation nmust be di scussed. Materials can be
descri bed as honbgeneous or het erogeneous. Honbgeneous material s are
general |l y defi ned as havi ng uni formconposition throughout. Inthis
case, any sanpl e increnent can be consi dered representative of the
material. Onthe ot her hand, het erogeneous sanpl es present problens to
t he sanpl er because of changes i n conposition of the materi al over
di stance and tine.

When di scussing types of sanples, it is inportant to distinguish
bet ween t he type of nedi ato be sanpl ed and t he sanpl i ng t echni que t hat
yi el ds a specific type of sanple. In relation to the nedia to be
sanpled, two basic types of sanples can be considered: the
envi ronnental sanple and the hazardous sanpl e.

1. Environnmental Sanples

Envi ronnent al sanpl es (anbi ent air, soils, surface water, groundwater,
sedi ment or biota) are generally dilute (in terns of pollutant
concentration) and usually do not require the special handling
procedur es used for concentrat ed wastes. However, in certain instances,
envi ronnment al sanpl es can cont ai n el evat ed concentrati ons of pollutants
and in such cases would have to be handl ed as hazardous sanpl es.

2. Hazardous Sanpl es
Hazar dous or concentrated sanpl es are those col |l ected fromdruns,
t anks, | agoons, pits, waste piles, freshspills, etc., andrequire

speci al handl i ng procedures because of their potential toxicity or
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hazard. These sanpl es can be further subdi vi ded based on t heir degree
of hazard; however, care shoul d be taken when handl i ng any wast es
believed to be concentrated, regardless of the degree.

D. Types of Measurenent

I n general, two basic types of sanpl e neasurenents are recogni zed, both
of which can be used for either environnental or concentrated sanpl es.
They are: 1) sanpl es which are col | ect ed and subsequently anal yzed in
the | aboratory and, 2) sanples which are analyzed in-situ.

1. Laboratory Measurenent

There are two types of sanpl es which are col | ected and anal yzedin a
| aboratory. These are grab sanples and conposite sanples.

a. Grab Sanpl es

A grab sanple is defined as a single sanple representative of a
specific locationat agiven point intinme. The sanpleis collected all
at once and at one particular point in the sanple medium The
representativeness of such sanples is defined by the nature of the
mat eri al s bei ng sanpl ed. I n general, as sources vary over time and
di stance, the representativeness of grab sanples will decrease.

b. Conposite Sanpl es

Conposites are conbi nati ons of nore than one sanple col |l ected at
various sanpling | ocations and/or different pointsintine. Analysis of
conposite yields an average val ue and can, in certaininstances, be
used as an al ternative to anal yzi ng a nunber of indivi dual grab sanpl es
and cal cul ati ng an average val ue. It shoul d be not ed, however, that
conposi ting can mask probl ens by dilutingisol ated concentrati ons of
sone hazardous conpounds bel ow detection limts.

For sanpling situations invol vi ng hazardous wastes, grab sanpling
t echni ques are general |y preferred because grab sanpling mni mzes the
anmount of ti me sanpling personnel nust be in contact withthe wastes,
reduces ri sks associ ated wi t h conposi ti ng unknowns, and el i m nat es
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chem cal changes that m ght occur due to conpositing. Conpositingis
often used for environnental sanpl es, including dioxinsanples, to
determ ne vertical or horizontal spatial variability of paraneters.

Thi s procedure provi des data t hat can be useful by providi ng an aver age
concentration over a nunmber of |ocations and can serve to keep
anal ytical costs down; however, it isinportant to understandthat

sensitivity is sacrificedwhen sanpl es are conposited due to dilution
of i ndi vidual grab sanples. If contam nation occurs in"hot" spots on
site and "hot" grabs are conposited with cl ean sanpl es, atrue verti cal

or horizontal distributionof contamnationw || appear to be a uniform
di stributionat alevel |ower than the true val ue of any one i ndi vi dual

conmponent (7). This is especially a concern when doi ng di oxi n sanpl i ng
with an action | evel of 1 ppb. Conpositingis further discussed in
Section I X

2. In-Situ Measurenent
In-situ measurenents are made on sanples in the environnent.
Measur enment s for pH, conductivity, and tenperature nust be takeninthe

field. Use of instrunentation such as an OVA, HNu and ot her gas
analyzers is also considered in-situ nmeasurenent.
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1. ANALYTI CAL METHODS, PRESERVATI ON AND HOLDI NG TI MES
A. Met hodol ogy Avail able for use in the CERCLA Program

The CERCLA programhas no | egal | y mandat ed anal yti cal nethods. Met hods
fromot her prograns or net hods which are provento be scientifically
val id can be used for CERCLAwor k. The bul k of the anal yti cal net hods
used presently are, however, fromthe Contract Laboratory Program
(CLP).

The Contract Laboratory Programsupports t he Agency's Superfund ef fort
by provi di ng a range of chem cal anal ytical services on a hi gh vol une,
cost effective basis. Its purposeistoprovidelegally defensible
anal yti cal data. The programi s managed by the Nati onal ProgramOfice
i n Headquarters, and t he Contract or - oper at ed Sanpl e Managenent O fice
recei ves t he anal yti cal requests fromthe Regi ons and coor di nat es and
schedul es sanpl e anal yses. Anal ytical Statenents of Work exi st for
organi cs, inorganics and dioxin in water and soil\sedinent matrices.

I n addition to standardi zed anal yses provi ded under the Routine
Anal ytical Services (RAS) program the CLP' s Special Analytical
Services (SAS) programprovides clientswithlimted custon zed or
speci al i zed anal yses, different fromor beyond the scope of the RAS
contract protocols. Services provided by SASi ncl ude: qui ck turn around
anal yses, verification anal yses, anal yses requiring | ower detection
i mts than RAS net hods provi de, identification and quantification of
non- Target Conmpound List (TCL) constituents, general waste
characteri zati ons, analysis of non-standard matri ces, and ot her
speci fic anal yses. Consult the "User's Quide to the Contract Laboratory
Prograni, Decenber 1988 for further information.

As st at ed above, the CLP paranmeters of interest for RASweretitl ed
under the 10/ 86 St at ement of Work (SOW t he "Target Conpound List".
Under previous SO the TCL was titledthe "Hazardous Substance List".
Nei t her of these |ists has been publishedinthe Federal Register (FR
or Code of Federal Regulations (CFR) and thus are strictly lists
defi ned by contract.

32



REG ON | |
Revision 1
CERCLA QA Manual
Oct ober 1989

The "Priority Pollutant List" was establishedinthe consent decree of
t he Natural Resources Defense Council (NRDC) vs. Train, in 1976.
Al t hough not publishedinthe Federal Register under that title, it was
publ i shed in a nore generalized formin 44 FR 44502, July 30, 1979 as
t he "Toxi c Pol lutants" |ist under the Federal Water Pol | uti on Contr ol
Act, and was anended i n 46 FR 2266, January 8, 1981, and 46 FR 10724,
February 4, 1981. Thus, the "Priority Pollutant” |ist as it nowstands
is conprised of 126 conpounds or el enents.

The Priority Pollutant and Target Conpound Li sts are presented in
Appendi x 11 which shows the di fferences between the two. They are
not i nterchangeable; neither list is a subset of the other, both
cont ai n conpounds not found onthe other. Theonly Priority Pollutants
whi ch are not on TCL are: asbestos, benzidi ne, 1, 2-di phenyl hydr azi ne,
N ni trosodi net hyl am ne, endri n al dehyde, 2-chl oroet hyl vinyl ether,
acrolein, and acrylonitrile. Refer tothe Appendi x for those conpounds
which are on TCL but not considered Priority Poll utants.

A di scussi on of avail abl e references, nethods, holding tines and
preservatives foll ows.

B. Analytical References

The followingis alisting of selected anal ytical references containing
met hods avail able for use in the CERCLA program

1. Aqueous/solid matrices
a. 40 CFR Part 136, as updated yearly.

b. 7/88 CLP St atenment of Work for I norganics, the 9/87
St at ement of Work for Dioxin, the 2/88 revision of the
Organics Statenment of Wrk, and as updat ed.

The CLP st andardi zed organi c anal yti cal nmet hods are based on t he
CFR net hods 608, 613, 624, and 625 nodified for useinthe anal ysis of
bot h wat er and soi |l matrices. The standardi zed i norgani c anal yti cal
met hods ar e based on FR net hods, EPA Met hods for Chem cal Anal ysis of
Wat er and Wastes (MCAWN, and Test Met hods for Eval uating Solid Waste
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(SW846), Third Edition for the anal ysis of water and soil matri ces.
Appendi x Il provides alistingof the CLP organi c and i norgani c Tar get
Conmpound/ Anal yte Li sts as taken fromthe nost recent SOA and
i ncludes the RAS detection limts.

The di oxi n Routi ne Anal yti cal Services (RAS) contract net hod
determ nes t he presence of the 2,3, 7, 8-tetrachl oro-di benzo- p-di oxi n
isomer in water and soil/sedi nent matrices.

c. Standard Methods, 15th and 16th eds., or as revised.

d. Met hods for Chem cal Anal ysis of Water and Wast es( MCAWN ,
Revi sed 1983, EPA 600/ 4-79-020.

e. American Society for Testing and Material s.

f. Test Methods for Evaluating Solid Waste-SW 846, Third
Edi ti on, Novenber 1986.

g. Procedures for Handling and Chem cal Analysis of Sedi nent
and Water Sanples, May 1981, Technical Report CE/ 81-1,
NTI S#AD- A103788.

h. Methods for the Determ nation of Organic Conmpounds in
Dri nking Water (500 Series Methods), Decenber 1988, EPA
600/ 4- 88/ 039.

2. Air

Det ai | ed anal yti cal procedures for air anal yses nust be provided with
any QAPj P. These procedures nust acconpany t he SASrequest and the air
sanples to the | aboratory.

The fol | owi ng references contain the nost commonl y used | ab net hods f or
measuring vari ous air contam nants. Wenever practicabl e EPA net hods
shoul d be used for air anal yses. However i f EPA net hods do not exi st
for the conpounds of interest, other common net hods, eg. NI OSH net hods,
may be specified provided that they have been validated at the
detection limts of interest to the project.
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Air Monitoring References

a. Rggin, R M Technical Assistance Docunent for Sanpling and

Anal ysi s of Toxi c Organi ¢ Conpounds in Anbient Air, EPA- 600/ 4-83-027.
U. S. Environmental Protection Agency, Research Tri angl e Park, NC, 1983.

b. N OSH Manual of Anal ytical Methods, Vol unes 1-2, 3rd edition.
P. Eller, ed. National Institute for Occupational Safety and Heal t h,
Cincinnati, OH, 1984.

c. Riggin, R M Conpendi umof Methods for the Determ nati on of

Toxi ¢ Organi ¢ Conpounds i n Anbi ent Air, EPA-600/4-89-017. U S. EPA
Research Triangle Park, NC, 1988.

d. 40 CFR Part 50 Appendices A-J.

e. SCPfor the GO Ms Determ nation of Volatile O ganic Conpounds
Col | ected on Tenax, June 1984. EMSL/ RTP- SOP- ENMD- 020.

3. Non- Aqueous Phase Liquids

a. Test Methods for Evaluating Solid Waste, SW846, Third Editi on,
Novenmber 1986.

b. Interi mMethods for the Measurenment of Organic Priority
Pollutants in Sludges, Revised Draft June 1980.

c. Determ nation of Pol ychl ori nat ed Bi phenyl s i n Transf orner Fl ui d
and Waste QO |ls, Sept. 1982. EPA 600/ 4-81-045.

C. Preservation, Methodol ogy and Hol di ng Ti nes

Conpl et e and unequi vocal preservation of sanples is a practical
i npossibility. Regardless of the nature of the sanple, conplete
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stability for every constituent can never be achi eved. At best,
preservationtechni ques canonly retard the chem cal and bi ol ogi cal
changes that i nevitably continue after the sanpleis renoved fromthe
parent source. The changes that take place in a sanple are either
chemi cal or biological. Inthe fornmer case, certai n changes occur in
the chem cal structure of the constituents that are a functi on of
physi cal conditions. Metal cations may precipitate as hydroxi des or
formconpl exes with ot her constituents; cations or ani ons nay change
val ence st at es under certain reduci ng or oxi di zi ng condi ti ons; ot her
constituents may di ssol ve or vol atilizew ththe passage of tine. Metal
cations such asiron and | ead may al so adsorb onto surfaces (gl ass,
plastic, quartz, etc.). Biological changes taking place in a sanpl e nay
change t he val ence of an el enent or aradical. Sol ubl e constituents may
be converted to organi cally bound materialsincell structures, or cell
lysismay result inrelease of cellular material into solution. The
wel I known ni trogen and phosphorus cycl es are exanpl es of bi ol ogi cal
i nfl uence on sanple conposition.

Met hods of preservation are relatively limted and are intended
generally to (1) retard biol ogical action, (2) retard hydrol ysi s of
chem cal conpounds and conplexes, (3) reduce volatility of
constituents, and (4) reduce absorption effects. Preservation net hods
aregenerallylimtedto pHcontrol, chem cal addition, refrigeration
and freezing(8).

Appendi x IV contains a copy of Table 2 from40 CFR Part 136, July
1,1987 and a tabular presentation of the CLP holding time and
preservation requirenents. The Table is conprised of approved
"conventional " paraneter (neani ng those anal yses not consi dered part of
t he nost commonl y used "organi c" and "i norgani c" sets of anal yses)
met hodol ogy for an aqueous nmatri x. The hol ding ti mes and preservati on
requi renents of these conventional paraneters are to be foll owed.

Appendi x 1V al so i ncludes two tabl es of holdingtine and preservation
requi rements. One table appliestothe Contract Laboratory Program s
contractual stipulations and the requirenents |istednust be adheredto
when using the CLP. Holding tinesbegin at the VerifiedTine of Sanple
Recei pt (VISR) when t he Contract Laboratory Programhas been engaged.
The second t abl e contai ns requi renents for all anal yses whi ch do not
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entail utilizingthe CLP. Holdingtinmes onthis tablebeginonthe
date of sanple collection.

Vari ous st udi es i ncl udi ng a proj ect funded by EPA and t he Depart ment of
Def ense and perfornmed by the Oak Ri dge Laborat ory determ ned t hat
aqueous vol atil e organic sanples (VOAs) can be held for extended
periods of time with preservation using hydrochloric acid (HJ) to a pH
| ess than 2 wi t hout significant | oss of constituents. It is nowa
requi rement when using CLP that al |l sanpl es taken for vol atil e organi cs
anal ysi s be preserved with hydrochloric acidto a pHIless than 2. Wen
not using CLP, if non-preservation is chosen, then sanpl es nust be
anal yzed wi t hin 7 days of the sanpling date. |f preservation nmethods
are chosen, then sanpl es nust be preserved as for CLP, ie. acidifywith
HCl to pH<2 as per the procedure bel ow.

The fol | owi ng procedure, adapted fromthe dri nki ng wat er net hods shoul d
be used for acidificationof volatile organic sanpleswith HJ to a pH
| ess than 2.

Adj ust the pHof the sanpleto <2 by carefully adding 1: 1 HCl drop by
droptotherequired2 (40 M) VOA sanpl e vials. The nunber of drops of
1:1 HCl required shoul d be determ ned on athird portion of sanple
wat er of equal vol une.

It should be noted that if acidification of the sanple causes
ef f ervescence, the sanpl e shoul d be subnitted wi t hout preservation
except for cooling to 4 degrees C. This sanple property shoul d be
appropri ately not ed when present. When addi ng sodi umthiosul fate to
sanpl es cont ai ni ng resi dual chlorine, the thiosulfate shoul d be added
tothevial prior toaddition of the sanple foll owed by additi on of
HCO . The 1: 1 HA sol uti on shoul d be made up with concentrated HO (12N
and denonstrated anal yte-free deionized water.
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The pHtesting and t he det erni nati on of the appropriate vol une of acid
required to achieve pH<2 nust be perfornmed at each groundwater
nonitoring well prior to sanpling unless nonitoringis perfornedonthe
sane wells on a continuous basis.

When sanples areto beicedto 4 degrees C., it isintendedthat the
sanpl e bottl e be surrounded by bags of i ce or by anpl e packets of "Bl ue
| ce" to ensure that the proper tenperatureis achi eved and nai nt ai ned
during transport. It i s not acceptableto put bags of ice around only
t he necks of the bottle or to use only a few packets of "Blue |l ce"
since these techni ques do not ensure the attai nnent of the proper
tenperature. All sanpl es nmust be shippedtothelab w thin 24 hours
fromthe time of collection. Further information can be foundinthe
User's Guide to the CLP of Decenber 1988.

When booki ng sanpl es t hrough CLP SAS, a copy of the SAS O i ent Request
must be attached to the Pl an.

Db QC Criteria for 40CFR Part 136 and SW846 Third Edition Methods

| f the Contract Laboratory Programis used for the anal ysi s of target
conmpound |ist (TCL) anal ytes, the | aboratory anal yzing t he sanpl es wil |
performspecific quality control procedures to assurethat thedatais
valid. However, Superfund PRP and RCRA anal yses will usually be
perfornmed outside of the CLP program The nethods |istedin 40 CFR
Part 136 and SW 846 Third Editi on do not specify detailed quality
control procedures, so data anal yzed under t hose net hods nay not be
anmenabl e to validation. In order to use 40 CFR Part 136 or SW 846
Third Edi ti on net hods for the anal ysi s of TCL conpounds, the Pl an nust
specify proposed quality control criteria for spikes, blanks,
surrogates, detectionlinmts, andinternal standards. W strongly
recommend that CLP procedures be used to analyze all TCL conpounds.

When SW 846 Thi rd Edi ti on nmet hods are used, the generic QC procedures
listedin Chapter One, and the specific Qprocedures |istedin Section
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Ei ght of each nmethod nust be followed. For the analysis of TCL
anal ytes, thelab may use the CLPcriteriafor surrogates, internal
st andards, pesticidelinearity andretentiontinme shift showm onthe
Chapter One QCfornms, or the | ab nmay propose their own QCcriteria
based on SW 846 protocol. Wen non-TCL anal ytes are anal yzed by SW 846
met hods, the | ab nust propose all QCcriteria before sanples are
anal yzed.

These proposal s nmust be submttedto MMB in the Quality Assurance
Project Plan for reviewand approval, prior tothe conmencenent of the
sanpling event.
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[11. DOCUMENTATI ON PROCEDURES

A. Chai n- of - Cust ody
1. Definition and Reference

According to the USEPA O fi ce of Enforcenent and Conpli ance Monitoring
Nati onal Enforcenent |nvestigations Center (NEIC) Policies and
Procedures, May 1978 revised May 1986, a sanple is under custody if:

it is in your possession, or

it is in your view, after being in your possession, or
it was in your possession and you | ocked it up, or

it is in a designated secure area.

W e

Possessi on nust be traceabl e fromthe tine the sanpl es are col |l ect ed.
2. Recordkeepi ng and Procedures
a. GCeneral

The net hod of sanpleidentificationutilized depends onthe type of
sanple collected. In-situ field anal yses are those conducted for
specific fieldanal yses or neasurenents where the data are recorded
directly in bound field |Iogbooks or recorded directly on the
chai n- of -custody record, withidentifyinginformation, whileinthe
custody of the sanpling team Exanples of such in-situ field
measur enent s and anal yses i ncl ude pH, tenperature, and conductivity.
Alsoincludedinthis category are those fi el d neasurenents or anal yses
such as fl ow nmeasurenents, geophysical measurenents, surveying
nmeasurements, etc. that are mmde with fieldinstrunents or anal yzers,
where no sanple is actually coll ected.

Sanpl es, other than those collected for in-situfieldmeasurenents or
anal yses, are identified by using a standard sanple tag whichis
attached to t he sanpl e container. I nsonme cases, particularly with
bi ol ogi cal sanpl es, the sanple tag may have to be i ncl uded with or
wr apped around the sanmpl e and wat er proofed. The sanple tags are
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sequential | y nunber ed and are account abl e docunents after they are
conpl eted and attached to a sanpl e or ot her physi cal evidence. The
follow ng information shall be included on the sanple tag:

a. site nanme
b. field identification or sanple station nunber
c. date and tine of sanple collection
d. designation of the sanple as a grab or conposite
e. type of sample (matrix), and a bri ef description of the
sanpling | ocation
f. the signature of the sanpler
g. whether the sanple is preserved or unpreserved
h. the general types of analyses to be conducted

If asanpleissplit with another party, sanpletags withidentica
information shall be attached to each of the sanple containers.

The chai n of custody recordis usedtorecordthe custody of sanpl es.
It nust acconpany sanples at all tinmes. The fol | owi ng i nformati on nust
be supplied to conplete the chain of custody record:

a. project nane
b. signature of sanplers
c. sanpling station nunber, date and ti me of coll ection, grab
or conposite sanpl e designati on, and a bri ef description
of the type of sanple and sanpling | ocation,
d. tag nunbers
e. signatures of individualsinvolvedinsanpletransfer, i.e.,
rel i nqui shing and accepti ng sanpl es. | ndi vi dual s recei ving t he
sanpl es shall sign, date and note the tine that they recei ved
the samples on the form

Sanpl e anal ysi s request sheets serve as official communicationtothe
| aboratory of the particul ar anal yses requi red for each sanpl e and
provi de further evidence that the chain of custody is conplete.
Shi ppi ng cont ai ners shoul d be secured to ensur e sanpl es have not been
di sturbed during transport by using nylon strappi ng tape and EPA
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cust ody seal s. The cust ody seal s shoul d be pl aced on t he cont ai ner so
that it cannot be opened w thout breaking the seal.

b. CLP

The CLP docunent ati on systemprovi des t he neans not only to track and
identify each sanple, but to support the use of sanple data in
potential enforcement actions. Appendi x V provi des copi es of CLP
document ati on descri bed bel ow.

RAS or gani ¢ and i norgani ¢ sanpl es are docurnent ed wi t h correspondi ng CLP
sanpl e Traffic Reports (TRs), a four part carbonless form Each TR nay
docunent up to twenty sanpl es shi pped to one CLP | abor at ory under one
Case Nunber and one RAS anal yti cal program Sanpl ers nust conpl ete the
appropriate TRs for every shi pment of RAS sanples to a CLP | aboratory.
An adhesi ve sanpl e | abel printed with the sanpl e nunber is affixedto
each container, and, in order to protect the | abel fromwater and
sol vent attack, each | abel is covered wth clear waterproof tape. The
sanpl e | abel s permanently identify each sanpl e coll ected and | i nk each
sanpl e conponent t hroughout t he anal yti cal process. Acustody seal is
t hen pl aced over the lid of the container to ensure the sanpl es are not
opened prior to arrival at the | aboratory.

Sanpl e docunmentation for the RAS di oxi n programutilizes the CLP D oxin
Shi prent Record (DSR) and sanpl es ar e i ndi vi dual | y nunber ed usi ng pre-
printed | abel s.

For SAS sanpl es, a SAS Packing List (PL) i s used al ong with adhesi ve
sanpl e | abel s.

Sanpl e tags, containing the necessary i nformati on as required by NEl C
are attached to each sanple container at the time of collection.
Fol | ow ng sanpl e anal ysi s, sanpl e tags are retai ned by the | aboratory
as physical evidence of sanple receipt and anal ysi s.

The Chai n- of - Cust ody Record i s enpl oyed as physi cal evi dence of sanpl e
cust ody. One Record acconpani es each cool er shipped fromthe fieldto
the | aboratory. In Region ll, the Environnmental Services Division
Chai n-of - Custody Record is used.
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Shi ppi ng cool ers are secured and cust ody seal s pl aced acr oss cool er
openi ngs. As | ong as custody forns are seal ed i nsi de t he sanpl e cool er
and the custody seals remain intact, comrercial carriers are not
required to sign off on the custody form

Whenever sanples are split with a source or governnent agency, a
separ at e Chai n- of - Cust ody Record nust be prepared for those sanpl es,
i ndi cati ng with whomt he sanpl es are being split and sanpl e tag seri al
nunbers fromsplits (13).

| f errors are nmade when conpl eti ng any of these forns, the error nust
be crossed out with a single line and initialed and dated by the
sanpl er.

| nf ormati on regardi ng the i nformati on contai ned wi thin, conpl etion of,
or obtaining these fornms can be foundinthe CLP User's Qui de avail abl e
fromthe Region Il RSCC

B. Field Records

Fi el d records nust be kept by contractor personnel for eachsite. Al
aspects of sanple collection and handling as well as visua
observati ons nust be docunented in the |ogbooks. The foll ow ng

i nformation nust be recorded:

sanpl e col |l ecti on equi pnent;

field anal ytical equipnment;

any other equi pment used to make field measurenents;
cal cul ati ons;

results, and,

cal i bration data for equipnent.

O WNER

Al'l entries must be dated, initialed, and legible (9).

Al'l mai ntenance and cal i brati on records for equi pnent nust be traceabl e
through fieldrecords tothe personusingtheinstrument andtothe
specific piece of instrumentationitself. Equi pnent shoul d be | abel ed
with the calibration date and whenit is due for the next calibration.
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The cali brati on of the pH and conductivity neters nust be checked
dai ly. Appendi x VI describes the required quality assurance procedures
for field analysis and equi pnent.

St andard operating procedures (SOPs) for wuse of any field
instrumentation nust be provided in the form of a manual or
individually inthe Planitsel f. The SCPs shoul d address cal i brati on,
mai nt enance and use of the i nstrunentation and should reflect what is
currently being done in the field.
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V. GLASSWARE REQUI REMENTS

A. Bottle Suppliers

The CLP Sanmple Bottle Repository (SBR) provides cleaned,
contam nant-free sanple containers for use by groups performng
hazar dous waste sanpl e collection activities under the Superfund
program Wthinthis contract, sanpl e contai ners are cl eaned by defi ned
procedures and representati ve contai ners undergo strict quality testing
prior to shipnment. This contributestotheintegrity of sanpl e data and
supports its viability for use in enforcenent case actions. The
contractor uses approved t echni ques and i nstrunentati onto procure,
prepare, clean, | abel, store, package and shi p sanpl e cont ai ners and
conponent materi als. Appendi x VIl contains the Statenment of Wrk for
Mai nt enance of a Quality-Controlled Prepared Sanple Container
Repository, dated 4/87, revised 7/ 87 and 8/ 87, inwhichthe specific
requi rements for quality control are delineated.

It isthepolicy of thisofficeat thistimethat bottles supplied by
any party perform ng Superfund wor k who does not obtai nthose bottl es

fromt he SBRnust be cl eaned and quality controlledin the same manner

as is definedinthe SBRSOW Therefore, if containers are not being
procured fromt he Repository, the contai ner construction, cleani ng and

quality controlling nust be the sane as that described in the SOV
presented in Appendi x VI1. Astatenent that the bottle supplier wll

follow the SBR SOV nust be included in the Plan.

B. Volume and Type of Contai ner
The vol une of sanpl e obtai ned shoul d be sufficient to performall
requi red anal yses with an addi ti onal anount col |l ected to provide for

quality control needs, split sanples, or repeat anal yses.

The sanpl e cont ai ner requi renments nmay be found i n the SBR SOV the CLP
User's Guide, or in 40 CFR Part 136.
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NOTE: It is the policy of this office at this tine that the 40 m
glass vial with Tefl on septumnust be used to col | ect vol atil e organics
in a soil/sedinment matri x.

C. Quality Control and Storage

As st at ed above, the SBR St at enent of Work nust be fol | owed when it
cones to procuring, preparing, cleaning, |abeling, storingand quality
control ling contai ners. This involves anal ysi s/testing of one or nore
representative containers fromeach | ot or batch after they have been
cl eaned and desi gnati on of a storage QCcontainer for future anal ysis
i f contam nation shoul d be suspected at alater tine. All storage QC
cont ai ners shoul d be kept i n a separate contam nant-free area. See
Appendi x VIl for detail. Contractors who store containers for any
period of tinme nust also conply with storage requirenents.
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V. Fl ELD/ LABORATORY DECONTAM NATI ON OF SAMPLI NG APPARATUS
A. General Considerations

Al'l sanpl i ng appar at us nust be properly decontam nated prior toits use
inthe fieldto prevent cross-contam nati on. The equi pnent shoul d be
pre- cleaned in a | aboratory situation, or if the duration of the
sanpl i ng event prohi bits pre-cleaninginalab, then equi pnmrent shoul d
be decont am nat ed once a day i n an ar ea out si de of the cont ani nat ed
zone. Enough equi pnent nust be avail abl e t o be dedi cated to sanpl i ng
poi nts each day.

Al so to avoi d cross-contam nation, di sposabl e gl oves nust be worn by
the sanpling team and changed between sanpling points. \hile
perform ng t he decont am nati on procedure, phthal ate-free gl oves nust be
used in order to prevent phthal ate contam nation of the sanpling
equi pnent by i nteracti on between t he gl oves and t he organi ¢ sol vent (s).

B. Decontam nati on Procedures
The requi red decont am nati on procedure for all sanpling equi pnent is:

a. wash and scrub with | ow phosphate detergent

b. tap water rinse

c. rinse with 10% HNG;, ultrapure

d. tap water rinse

e. an acetone only rinse or a net hanol followed by hexane ri nse
(solvents nmust be pesticide grade or better)

. thorough rinse wth deioni zed denonstrat ed anal yte free wat er*+

g. air dry, and

h. wwap in alumnumfoil for transport

—h

*See page 59 for water criteria.
+The vol une of water used during this rinse nust be at | east fivetines
t he volunme of solvent used in Step e.

Tap wat er may be used fromany nuni ci pal water treatnment system The
use of an untreated potable water supply is not an acceptable
substitute. If netal s sanpl es are not bei ng col | ected, the 10%nitric
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acid (HNO) rinse nay be omtted, and, conversely, if organics sanpl es
are not being taken, the solvent rinse may be omtted.

When it i s necessary to use split spoon sanpling devi ces which are
conposed of carbon steel instead of stainless steel, thenitric acid
ri nse may be l owered to a concentration of 1%i nstead of 10%so asto
reduce the possibility of |Ieaching nmetals fromthe spoon itself.
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VI . DECONTAM NATI ON OF PERI PHERAL EQUI PMENT

A. Wl | Evacuati on Equi pnment

Al'l tubi ng and evacuati on equi prrent such as subner si bl e punps whi ch are
put i nto the borehol e nust be rinsed wi th soapy wat er and dei oni zed
wat er before use. All tubing nust be dedi cated to individual wells,
i.e., tubing cannot be reused. If bailers are usedto evacuate wel|ls
t hey nust be decontam nated with t he sane procedure listed in Section
V.

B. Well Casings

Wel | casings nust be steamcl eaned prior toinstallationto ensure that
all oils, greases, and waxes have been renoved. Because of t he softness
of casi ngs and screens made of fluorocarbon resins, these materials
shoul d be det er gent washed, not steamcl eaned prior toinstallation.
They shoul d be rested on cl ean pol yet hyl ene sheeting to keep the
possibility of contam nation to a m ni num

C. Field Instrunentation

| nst runent ati on shoul d be cl eaned as per manufacturer's i nstructions.
Pr obes such as those used i n pHand conductivity neters nust be ri nsed
after each use with deioni zed water.

D. Drilling Equi pment and Ot her Large Pieces of Equi pnent

All drilling equipnment that cones incontact with the soil nust be
st eamcl eaned bef ore use and bet ween borehol es. This includes drill
rods, bits and augers, dredges, or any ot her | arge pi ece of equi pnent.
Sanpling devices such as split spoons and shel by tubes nust be
decontam nated as per Section V between borehol es.
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VI1. MONI TORI NG WELL DESI GN AND CONSTRUCTI ON

A. Well Drilling and Devel opment Met hods

1. General Discussion and Preferred Mt hods

There are various well drilling nmethods for applicationingeologic
conditions ranging from hard rock to unconsoli dated sedi nents.
Particular drilling nmethods have become dom nant in certain areas

because they are nost effective in penetrating the |ocal formati

The recommended t ypes of ground water well drilling techniques are
presented in Appendix VIII1. This |ist has been adopted from"The
Practi cal Guideto Gound Water Sanpling” (4). The sel ect ed net hods f or
drillingground water nonitoringwellsis asite specific decision.
The Hol | ow St emAugeri ng techniqueis the preferred nethod for drilling
i nto unconsol i dated sedi nents of up to one hundred feet in depth,
because this process potentially disturbs the formationthe least. |If
afluidrotary methodis used, cl ean wat er shoul d be used (see wat er
criteria, page 59), andthe fluids carefully controlledto mnim ze
i npact on the ground water system

The nud rot ary nmet hod has been t he al ternati ve chosen nost ofteninthe
region, but may add foreign materialsintothe formati on. Effects of
this can be m ni m zed by utilizing high-grade pure bentonitedrilling
fluids, coupledw thrigorous well devel opnent, and purgi ngto renove
the fluidresidues fromthe formati on. This nethod shoul d only be used
if site subsurface conditions warrant it's use.

Procedures designedto nmaxim ze well yieldareincludedintheterm
"wel | devel opnment". Devel opnment has two broad obj ectives: 1) repair
damage done tothe formation by the drilling operation so that the
natural hydraulic properties are restored, and 2) alter the basic
physi cal characteristics of the aquifer near the borehol e sothat water
will flownore freely toawell. These objectives are acconpl i shed by
appl yi ng some formof energy tothe screen and formati on (10). Mre
i nportantly wel | s must be devel oped to provi de wat er free of suspended
solids for sanpling. | nproperly devel oped nonitoring wells w || produce
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sanpl es cont ai ni ng suspended sedi ments that will bias the chem cal
anal ysis of the collected sanples (4).

The first stepinwell devel opment i nvol ves t he novenent of water at
alternately highandlowvelocity into and out of the well screened
gravel pack to break down t he nud pack on the well bore and | oosen
fines in the materials being nonitored. This step is foll owed by
punping to renove these materials fromthe well and t he i medi at e area
out side the wel | screen. Thi s procedure shoul d be conti nued until the
wat er punped fromthe well is visually free of suspended materi al s or
sedi ments (4). Met hods of devel oprent i ncl ude over punpi ng, backwashi ng,
mechani cal surging, high velocity jetting, and air devel opnment
procedures (10). O these nmethods, high velocity jetting and air
devel opnent procedures are unacceptable w thout nodification.

Hi gh vel ocity jettinginvol ves the use of a horizontal water or air

streamforced through the well screento agitate and rearrange the
particl es surroundi ng the screen. Althoughthisis an effective nethod
of devel opnent, its maj or di sadvantage is theintroduction of either

air or water intothe fornmation. Water jettingis acceptableonlyif

t he wat er used has a control | ed source so cross contam nati on does not

occur. If potablewater is used for water jetting devel opnent, anal ysi s
of a water blank is required to ensure that the water is not

i ntroduci ng contam nants into the borehole. Air jettingis acceptable
onlyif theair injectedintothe well has acontrolled source. Dueto
frequent contam nation of formati ons with petrol eumhydrocarbons from
the air jetting process, the use of an oil filter between the
conpressor punp and the borehole to control the purity of the air

i ntroduced downhole is a requirenent.

As each nonitoring well represents a uni que circunstance i nvol vi ng
formation characteristics, well parameters and punpi ng requi renents,
current USEPA policy does not require a m ni mumwai ti ng peri od bet ween
devel opnment and sanpl i ng for nost devel opnent procedures, but relies on
t he techni cal expertise of thedrillingcontractorstodefinethetine
required for the aquifer toreturnto stability. For the processes of
hi gh vel ocity jetting and air devel opnent, however, atento fourteen
day wai ti ng period has been defi ned as necessary by the Robert S. Kerr
Envi ronment al Research Laboratory and t he New Jer sey Depart nent of
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Envi ronnment al Protection Geol ogi ¢ Survey, and i s therefore required by
Regionll, for the stabilization of aquifer flowandto all owrecovery
of the aquifer fromthe stresses of devel opment.

B. Well Filter Pack and Annul ar Seal ant

The materi al s used to construct the filter pack shoul d be chemcally
inert (e.g., clean quartz sand, silica, or glass beads), well rounded,
and di nensi onal | y stabl e. Natural gravel packs are acceptabl e, provided
that a sieve analysisis perfornmedto establishthe appropriate well
screen sl ot size and determ ne chem cal i nertness of the filter pack
materials in anticipated environnments.

The mat eri al s used to seal the annul ar space nust prevent the mgration
of contami nants to the sanpling zone fromthe surface or internediate
zones and prevent cross contam nati on between strata. The material s
shoul d be chem cal | y conpati ble wth the anti ci pated waste to ensure
seal integrityduringthelife of thenonitoringwell and chem cally
inert sothey do not affect the quality of the ground water sanpl es. An
exanpl e of an appropri ate use of annul ar seal ant material is usinga
m ni rumof two feet of certified sodi umbentonite pellets imediately
over the filter pack whenin a saturated zone. The pel |l ets are nost
appropriate in a saturated zone because they wil|l penetrate the col um
of water tocreate an effective seal. Coarse grit sodi umbentoniteis
i kel y to hydrate and bri dge before reachingthefilter pack. A cenent
and bentonite m xture, bentonite chips, or anti-shrink cenent m xtures
shoul d be used as t he annul ar seal ant i n t he unsat ur at ed zone above t he
certified-bentonite pellet seal and bel owthe frost |ine. Again, the
appropri ate clay nust be sel ected on the basis of the environnment in
which it is to be used. In npbst cases, sodium bentonite is
appropri ate(5).

The selected seal nust not interfere with the water chem stry.
Bentonite clay has appreciable ion exchange capacity which may
interferewiththe chem stry on col | ect ed sanpl es when grout seal isin
close proximty tothe screenor well intake. Simlarly, expanding
cenent whi ch does not harden properly nmay af fect the pHof water from
nmonitoring wells whenincloseproximtytothe well screen or intake.
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Tonmnimze these potential interferences, a 1-foot | ayer of silica
sand shoul d be placed above the selected gravel pack. Then, if
possi ble, 1-2 feet of pure bentonite pellets shoul d be placedinthe
hol e to prohi bit the downward m grati on of bentonite slurry or neat
cenent (4).

The unt r eat ed sodi umbent oni t e seal shoul d be pl aced ar ound t he casi ng
either by using atren e pipe or, if aholl owstemauger is used,
putting t he bentonite between the casing and t he i nsi de of the auger
stem Both of these nethods present a potential for bridging. In
shal l ownonitoring wells, atanping device shoul d be used to reduce
this potential. Indeeper wells, it my be necessary to pour a snal |
anmount of cl ean wat er down t he casi ng to wash t he bentonite down t he
hol e.

The cenent - bent oni t e m xt ure shoul d be prepar ed usi ng cl ean wat er and
pl aced i n t he borehol e using atrem e pi pe. The trem e net hod ensures
good sealing of the borehole fromthe bottom

The r emai ni ng annul ar space shoul d be seal ed wi t h expandi ng cenent to
provide for security and an adequate surface seals. Locating the
i nterface between t he cenent and bentonite-cenent m xture bel owt he
frost line servestoprotect the well fromdanage due to frost heaving.
The cenment shoul d be pl aced i n t he borehol e usi ng the trem e net hod(5).

C. Well Casing Sel ection
1. General Discussion

Well construction materials nust be durable enough to resist
degradation thereby retaining their | ong-termstability and structural
integrity and berelativelyinert tonmnimze alteration of ground
wat er and col |l ected sanpl es.

In general, thenmoreinert (i.e., less reactive) the casing materi al,
t he nore assured one i s that the ground wat er sanpl e wi t hdrawn fromt he
well is representative of the actual ground water. The maj or potenti al
alterations of the sanpleresulting frominteractions withthe well
casing/screen naterials are: (1) adsorption/absorption reactions, both
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of organi cs and i norgani cs; and (2) desorptionreactions, neaning
| eachi ng of chem cal constituents fromthe well casing material into
t he ground wat er or desorption of newmy adsorbed materi al. Casing
materials can also be affected by chemical attack, i.e.,
corrosion/deterioration, and nicrobial col onization and attack(4).

These processes may | ead to t he observati on of fal setrends in anal yte
concentrations, highly variabl e water chem stry andthe identification
of artifacts resultant fromsurface rel ease or sorptive interactions.
As wi th the errors which sanpl i ng mechani sns can introduceintothe
chem cal data, casing materials' related errors can be quite
significant and difficult to predict. Appropriate choice of materials
for each application nust be nade on t he basi s of | ong-termdurability,
cleanability, and the mni m zation of the secondary effects of sorption
or l eaching. Structural integrity over tineis, therefore, the prinmary
criterionfor making reliable material choices. The materi al s must
nei t her be attacked nor degraded during the course of the nonitoring

program(4).

Avariety of construction materi al s have been used for casi ng and wel |

screens, includingvirginfluorocarbon resins (Teflon), stainless steel

(304 or 316), cast iron, gal vani zed steel, pol yvinyl chloride (PVQO),

pol yet hyl ene and pol ypropyl ene. Many of these materi al s, however, may
affect the quality of ground water sanples and may not have the
| ong-termstructural characteristics necessary for site specific needs.

For exanpl e, steel casing deteriorates in corrosive environnents; PVC
deteriorates when in contact with ketones, esters and aromatic
hydr ocar bons; pol yet hyl ene deteriorates in contact with aromati c and
hal ogenat ed hydr ocar bons; and pol ypropyl ene deteri orates i n contact
with oxidizing acids, aliphatic hydrocarbons, and aromatic
hydrocarbons. I n addition, steel, PVC, pol yet hyl ene and pol ypropyl ene
may adsorb and | each constituents that may af fect the quality of ground
wat er sanpl es(5).

The sel ection of well casing and screen naterial shoul d be nade with
due consideration to geochem stry, anticipated lifetime of the
noni toring program well depth, chem cal paraneters to be nonitored and
other site specific factors. Fluorocarbon resins or stainl ess steel
shoul d be specified for use in the saturated zone when vol atile
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organi cs are to be determ ned during | ong termnoni tori ng. Were hi gh
corrosion potential exists or is anticipated, fluorocarbonresins are
preferableto stainless steel. National Sanititation Foundati on ( NSF)
or ASTM approved pol yvi nyl chl ori de (PVC) wel | casing and screens may be
appropriate if only trace netals or non-volatil e organi cs are t he
contam nants anti ci pated(5).

Any wel | casing materi al may be used i nt he vadose zone, however, one
conbi nati on that shoul d be avoided is the use of dissimlar netal s,
such as stainl ess steel and gal vani zed steel, without an electrically
i solating (dielectric) bushing. If suchdissimlar netals arein direct
contact inthesoil, apotential differenceis created and |l eadsto
accel erat ed corrosi on of the gal vani zed steel (inthis exanple). Mre
generically, inthe Gal vani c series the |l ess nobl e netal becones the
anode to the nore nobl e netal and i s corroded at an accel erated rate.
Inwell construction, this accelerationincorrosionat the point of
connectionw |l leadto failure of the construction materials. Thus, a
di el ectric coupling shoul d be used for connecting dissimlar netals
above the saturated zone.

Pl asti c pi pe sections nust be fl ush threaded or have the ability to be
connected by another nechani cal nethod that does not introduce
contam nants such as glue or solvents into the well (5).

2. Selection Criteria SOP

Appendi x X presents t he "Standard Operati ng Procedure for Sel ecting
Ground Water Well Construction Material at CERCLA Sites", dated
Decenber 15, 1986. The appendi x to t he SOP provi des a "Summary Tabl e
for Conparing Features of Various G ound Water Wel|l Construction
Mat eri al s", which was used to develop the criteria presented for
sel ecting the appropriate casing material. The consi derati ons i nvol ved
inthe process include duration of intended well use, use of dat a,
desired detectionlimts, and known site conditions and contam nants.
The nunerical cut-off val ues presented except for the chl oride and pH
condi tions on page 4 of the SOP were desi gned to be ball-park figures
i ntended t o gui de deci si on maki ng but they were not i ntended to be
absolutelimtations. They were, as all of thecriteriawere, devi sed
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after digestionof the current |iterature and usi ng best professi onal
j udgenent .

The Summary For mpr esent ed on page 5 of the SOP shoul d be fill ed out by
t he EPA Proj ect Manager and presented with the Pl an for reviewfor each
site.

D. Well Screens

Moni toring well screens should be 5to 10 feet inlengthto avoid
di lution of the contam nated groundwater with water from | ess
contam nated zones inthe aquifer (5). If site specific circunstances
dictate the use of |onger screens, this issue should be clearly
di scussed inthe Plan. The wel | depth shoul d ensure that the screened
section is always subnmerged, considering seasonal water |evel
fluctuations. Incases where light, non-aqueous phase | i quids are
expected to pose a significant problem the screenedinterval should
intersect the water tabl e throughout the year. |f dense, non-aqueous
phase | i qui ds or denser t han wat er di ssol ved contam nants are suspect ed
to pose a problem then the screened i nterval for the deeper wells
shoul d be posi tioned i medi at el y above any si gni fi cant confining | ayer.

E. Evaluation of Existing Wells

If it is desiredthat awell already existingon-site be sanpledin
conjunctionwith newy installedwells, the Project Manager shoul d
consider the ram fications of utilizing data fromthose wells if,
accordingtothe "SOP for Sel ecti ng G ound Water Wel | Construction
Material", the existing well casingis not conpatiblew ththetype of
ground water contam nation or the sensitivity of analysis needed.
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VI11. SAMPLE COLLECTI ON DEVI CES, MATERI ALS AND QUALI TY CONTROL
PRACTI CES

A. References for Selection of Sanpling Devices

Sanpl i ng at hazardous waste sites requires many di fferent types of
sanmpling

devi ces. Sel ection of a device should be based on practicality,
econom cs, representativeness, conpatibility with analytical
consi derations, and safety. There are many docunents whi ch conpil e
sanpl i ng net hods and materi al s suitabl e to address nost needs t hat
arise during investigations. The following is alist of the nost
commonl y used ref erences conpi | i ng sanpl i ng equi pnent and net hodol ogy,
however it is not nmeant to be an exhaustive listing of all the
references avail abl e.

1. Characterization of Hazardous Waste Sites- A Met hods Manual : Vol une
1. Avai |l abl e Sanpl i ng Met hods, Second Edi ti on. EPA-600/ 4-84-076.
Decenmber 1984. Available from ORD Publications in Cincinnati at
(513)569- 7562.

2. Handbook for Sanpling and Sanple Preservation of Witer and
Wast ewat er .
EPA- 600/ 4- 82- 029. Septenber 1982. Available from ORD Publications.

3. Sanpl ers and Sanpling Procedures for Hazardous Waste Streans.
EPA- 600/ 2- 80-018. January 1980. Available from ORD Publicati ons.

4. Practical Guide for G ound-Water Sanpling. EPA 600/ 2-85/104.
Septenber 1984. Avail able from ORD Publicati ons.

5. RCRA Ground-Water Monitoring Technical Enforcement Gui dance
Docunment, Septenber, 1986. Offi ce of Waste Prograns Enf orcenent and
O fice of Solid Waste and Energency Response. Avail abl e fromRCRA
Hot | i ne at 800-424-9346.

6. A Guide to the Selection of Muterials for Mnitoring Well
Construction and G-round Wat er Sanpling. Barcelona, G bb, Mller.
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I1'linois State Water Survey, Chanpaign, Illinois. January 1984. NTI S
publ i cation #PB84-126929.

7. Test Methods for Eval uating Solid Waste, Physical and Chem cal
Met hods. SW 846, Third Edition. O fice of Solid Wste and Enmer gency
Response. GPO

publication #955-001-00000-1, at (202) 783-3238.

8. Conpendi um of Met hods for the Determ nation of Toxic Organic
Conpounds in Anbient Air, April 1984. EPA 600/ 4-84-041. Avail able from
ORD Publ i cati ons.

9. SOP for the GC/MS Determ nation of Vol atile Organi c Conpounds
Col | ect ed on Tenax. June 27, 1984. EMSL/ RTP- SOP- EMD- 020. Avai |l abl e
t hrough USEPA at Research Triangle Park, NC at (919)541-2777.

10. USEPA Dioxin Strategy. Novenmber 28, 1983. O fice of Water
Regul ati ons and Standards and the O fice of Solid Waste and Ener gency
Response in conjunction with the Dioxin Strategy Task Force,
Washi ngton, D.C., 20460.

11. Sanpl i ng Gui dance Manual for the National D oxin Study, May 16,
1984. O fice of Water Regul ations and Standards, Washington, D.C

12. Soil Sanpling Quality Assurance User's Guide, Draft. May 1984.
EMSL- LV. EPA 600/ 4-84-043. Available from ORD Publicati ons.

13. Data Quality Objectives for Renmedial Response Activities.
Devel opment Process. EPA/ 540/ G 87/003. March 1987.

14. Data Quality Objectives for Renedi al Response Activities. Exanple
Scenario: RI/FS Activities at a Site Wth Contam nated Soils and G ound
Wat er. EPA/ 540/ G 87/004. March 1987.

B. G oundwat er

1. Sanpling Design
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Sanpl es froma nmonitoring well represent a snall part of the horizontal
and vertical extent of the aquifer. Unlikeits surface counterpart,
where a sanple can be arbitrarily taken at any point inthe system
nmovi ng a ground wat er sanpling point inplies the installation of
additional nonitoringwells. Thereis aneedto be concerned not with
the point data as anend initself, but as a conponent of a network
appr oach wherein infornmati on on the ground wat er systemi s devel oped as
a basis for extrapol atinginformationto areas where sanpl es wer e not
col l ected and/ or for predictingthe effects of natural and nman- nade
stresses on the subsurface systens(2). Di scussion of the areas of
consi deration for | ocation of ground water sanpling poi nts can be found
in references |isted above.

2. Well Evacuati on

I n order to obtain arepresentative sanpl e of ground water, the water
t hat has stagnated and stratifiedinthe well casi ng nust be purged or
evacuated. Prior to evacuating the well, however, the presence or
absence of i mm sci bl e phases (i.e., "floaters" and "si nkers") mnust be
determ ned. "Fl oaters"” are thoserelatively insol uble organic liquids
that are |ess dense than water and which spread across the
potentionmetric surface. "Sinkers" are those relatively insoluble
organic liquids that are nore dense than water and tendto m grate
vertically through t he sand and gravel aquifers to the underlying
confininglayer. The detection of theseinm sciblelayers requires
speci al i zed equi pnment that nust be used before the well i s evacuated
for conventional sanpling. The Pl an shoul d specify the deviceto be
used to det ect |ight phases and dense phases, as wel | as t he procedures
t o be used for detecting and sanpling these contam nants. Procedures
for identifying and sanpling "fl oaters" and "si nkers" can be found in
section 4. 2.2 of the RCRA G ound-Wat er Monitoring Techni cal Enforcenent
Gui dance Docunent dated Septenber 1986.

Water that has rermained inthe well casing for extended periods of tine
(i.e., nore than about two hours) has the opportunity to exchange gases
W th the atnosphere andtointeract withthe well casing material. The
chem stry of the water storedinthe well casingis dissimlar tothat
of the aquifer and, thus, shoul d not be sanpl ed(4). Evacuating t he wel |
allows for fresh formati on ground water to enter the well. When

59



REG ON | |
Revision 1
CERCLA QA Manual
Oct ober 1989

i ndi cat or paraneters such as pH, tenperature and speci fi c conduct ance
are observed to vary | ess t han 10%over the renoval of two successive
wel |l volunmes, the well is presuned to be adequately flushed for
representative sanpling. Evacuati on of at | east 3-5well volunesis
required for highyielding wells, however, inwells with very | ow
recoveries this may not be practical. Inthis case the well may be
evacuat ed t o near dryness once and al |l owed to recover sufficiently for
sanples to be taken. A well nust be sanpled within three hours of
evacuation. If awell isallowedtosit | onger thanthree hours after
evacuation, it shoul d be re-evacuated since the water containedinthe
casing may no | onger be representative of the aquifer conditions(4).

Any devi ce used to evacuate t he wel | nust be cl eaned as per SectionV
t o ensure that cross contam nati on bet ween wel | s does not occur. Wen
a punp is used to evacuate, the tubing which cones in contact with
wat er shoul d be nmade of pol yet hyl ene or Tefl on, and nust be dedi cat ed
toindividual wells. The i ntake shoul d be pl aced j ust bel owt he wat er
| evel and | owered as the water | evel | owers whil e punpingto ensure
that all the water withinthe well boreis exchanged with fresh water.

A bailer may be used to evacuate the well and to sanpleit. Bailers
nmust be constructed of Tefl on or stainless steel. Bailer cords areto
be st ai nl ess steel singlestranded wire, or pol ypropyl ene nonofi | ament
such as fishing line. Braided or twi sted cords of any type are not
al | owed as conpl ete decon woul d be difficult resultingin possible
cross contam nati on between wells. Ten foot | eaders nmay be used of
t hese acceptable materials, with nylon cord above. ANY down- hol e
equi prrent havi ng neoprene fittings, PVC, tygon tubing, silicon rubber
bl adders, neoprene inpellers, or viton are not acceptable. Abailer
which is used to evacuate the well may al so be used to sanple it
wi t hout any additional cleaning.

Bai | er cord nust be cl eaned wi t h soap and dei oni zed wat er bef or e use.
Cord can be reused; it i s not necessary to dedicateit toindividual
wells. If aten foot or greater | ength | eader (any cord of unacceptabl e
mat eri al may not contact the water) i s being used, only the | eader need
be cl eaned. See Section VIII for acceptable bailer cord materials.
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Any wat er that i s renoved fromthe wel |l during evacuati on can no | onger
be consi dered a representative portion of the aquifer and shoul d not be
reintroduced into the well after sanpling.

3. Sanpling Considerations

After evacuation of the required volume of water fromthe well,
sanpl i ng may occur. The unst abl e nat ure of many chem cal , physi cal and
nm crobial constituentsingroundwater |[imt the sanple collection
options. Certain factors should be considered when collecting
representative sanpl es:

* Tenperatures arerel atively constant inthe subsurface, thereforethe
sanpl e tenperature may change significantly when brought to the
surface. This change can alter chemi cal reaction rates, reverse
cati oni c and ani oni c i on exchanges on sol i ds, and change m crobi al
growt h rates

* A change in pH can occur due to carbon di oxi de adsorption and
subsequent changes in al kalinity. Oxidation of some conpounds may
occur.

* Di ssolved gases may be | ost at the surface.

* The integrity of organic sanples may be affected by problens
associ ated with either adsorption or contam nation fromsanpling
materials and volatility(2).

The only accept abl e sanpl i ng devi ces for pHsensitive and vol atile
paraneters are:

1. Tefl on or stainl ess steel bl adder punps havi ng adj ust abl e
flow control;

2. Teflon or stainless steel bottomfilling bailers; and,
3. Teflon or stainless steel syringe bailers.

Appropriate operating precautions for these sanpling devi ces i ncl ude:
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* Bl adder punps nust be operated in a continuous manner so t hat they do
not produce pul sating sanples that are aeratedinthe return tube or
upon di schar ge. Punpi ng rates shoul d not exceed 100m / m n when sanpl es
are bei ng taken for di ssol ved gases, vol atil e organi c constituents, TOX
and TOC;

* Check val ves must be desi gned and i nspected to ensure that fouling
probl ems do not reduce delivery capabilities or result in aeration of
t he sanpl e;

* Sanpl i ng equi pment (especi ally bail ers) nmust never be droppedinto
the well because this will cause degassing of the water upon inpact;

* The bail er's contents nust be transferred to a sanpl e container ina
way that will m nimze agitation and aerati on w thout transferringthe
sanpl e to an i nternedi ate contai ner, or utilizing a nechanical device;
t he bai | er shoul d not be "accli mated" by di schargingthe first bailer-
full of water onto t he ground since this unnecessarily agitates the
water column prior to the volatile sensitive paraneters being taken;

* O ean sanpl i ng equi pnent nust not be pl aced directly on the ground or
ot her cont am nat ed surface. Wien not i n use, these devi ces shoul d be
pl aced on pol yet hyl ene sheeting or alum num foil.

When sanpl i ng, heavy gauge al um numfoil or pol yet hyl ene sheeti ng
should be placed on the ground around each well to prevent
cont am nati on of sanpling equi pnment i nthe event that equi pnent is
dropped or otherwi se cones in contact with the ground.

When a nunber of rounds or phases of sanpling will take place, the sane
t ype of sanpling equi pnment shoul d be used consi stently t hroughout t he
entire project inorder toincrease the reproducibility inanalytical
results by elimnating the variability in sanple collectiontechnique.

QG her sanpl i ng devi ces, including positive di spl acenent punps, gas |ift
devices, centrifugal punps, and venturi punps, my be used for
coll ection of non-volatile or non-pH sensitive paraneters (nost
par anet ers ARE pH- sensitive), provided that they are constructed of
Tefl on or stainless steel (5).
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The preferred order of sanple collection is as foll ows:

I n-situ nmeasurenents:tenperature, pH, specific conductance
Vol atil e organics (VOA)

Pur geabl e organi c carbon (POC)
Pur geabl e organi ¢ hal ogens (POX)
Total organic hal ogens (TOX)
Total organic carbon (TOC)
Extractabl e organics

Total netals

Di ssol ved netal s

10. Phenol s

11. Cyani de

12. Sul fate and Chloride

13. Turbidity

14. Nitrate and Anmoni a

15. Radi onucli des

©XONDGOHWNE

Det ai | ed di scussi ons of sanpl e evacuati on and col | ecti on procedures can
be found in references #1,2,4,5 found in the Bi bliography of this
docunent.

For a di scussiononthe collectionof filtered and non-filtered sanple
fractions for netals analysis, see Section Xl.

4. M crobiol ogi cal Sanpling

There are several different methods for obtaining a ground water
sanple. Each of these nethods differ in their advantages and
di sadvant ages for obtaining sanples for m crobiol ogical anal yses.

The maj ority of ground water sanpl es obtai ned for m crobi ol ogi cal
anal ysi s are obt ai ned usi ng preexi sting wells which have exi sting
i n-place punps. Thislimts the precautions the sanpl er nust take to
ensure a non- cont am nat ed sanpl e. Sanpl es shoul d be obt ai ned from
outl ets as cl ose as possi bl e to the punp and shoul d not be col | ect ed
fromleaky or faulty spigots or spigots that contain screens or
aeration devi ces. The punp shoul d be fl ushed for 5to 10 m nutes before
the sanple is collected. Asteady fl owi ng water streamat noderate
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pressureis desirableinorder to prevent splashi ng and di sl odgi ng
particles in the faucet or water I|ine.

To col | ect the sanpl e, renove the cap or stopper carefully fromthe
sanpl e bottle. Do not | ay the bottl e cl osure down or touch the inside
of the cl osure. Avoi d touching the inside of the bottle wi th your hands
or the spigot. The sanpl e bottl e shoul d not be rinsed out andit is not
necessary to flame t he spigot. The bottle should befilleddirectlyto
within2.5cm(1inch) fromthe top. The bottl e cl osure and cl osure
covering shoul d be repl aced carefully and t he bottl e shoul d be pl aced
inacooler (4 to 10 degrees C) unless the sanple is going to be
processed imediately in the field.

If a well does not have an exi sting in-place punp, sanpl es can be
obt ai ned by either usi ng a portabl e surface or subnersi bl e punp or by
usi ng a bai l er. Each net hod presents speci al probl ens i n obtai ni ng an
uncont am nat ed sanpl e.

The main problem in using a sterilized bailer is obtaining a
representative sanpl e of the aquifer water w thout punping or bailing
the well beforehand to exchange the water in the bore for fresh
formation water. Thisis difficult since such pre-sanpling activities
must be carried out insuch away as to not contam nate the well. Care
nmust al so be taken with bailers to not contam nate the sanpl e with any
scumon t he surface of the water inthewell. Thisis usually done by
usi ng a wei ghted, sterilized sanple bottle suspended by a cord of
acceptabl e material and | owering the bottle rapidlytothe bottomof
the well.

The use of portabl e punps provi des a way of punpi ng out a well before
sanpl i ng and t hus provi di ng a nore representative sanpl e, but presents
a potential source of contam nationif the punpi ng apparatus cannot be
sterilized beforehand. The net hod of sterilizationw || depend on what
ot her sanples are taken from the well since the use of many
di sinfectants may not be feasible if the well is al so sanmpl ed for
chem cal analyses. If disinfection is not ruled out by other
consi derations, a nmethod of sterilizing asubmersible punp systemisto
subnmer ge t he punp, and any portion of the punp tubing whichw |l bein
contact with the well water, into a disinfectant solution and
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circulating the disinfectant through the punp and tubing for a
recommended period of tine.

The nost wi del y used net hod of disinfectionis chlorinationduetoits
sinmplicity. Chlorine solutions my be easily prepared by di ssol vi ng
ei ther cal ci umor sodi umhypochlorite inwater. Cal ci umhypochlorite,
Ca(OCl),, is availableinagranular or tablet formusual |y containing
about 70%of avail abl e chl ori ne by wei ght and shoul d be st ored under
dry and cool conditions. Sodi umhypochlorite, NaOC , is avail abl e only
inliquid formand can be bought in strengths up to 20%avai l abl e
chlorine. I'ts nost avail abl e formi s househol d | aundry bl each, whi ch
has a strength of about 5% avail able chl orine, but should not be
considered to be full strengthif it is nmore than 60 days old. The
ori gi nal percentage of available chlorinew || be onthelabel. Fresh
chl orine sol utions shoul d frequently be prepared because the strength
will dimnish with tine. After disinfection the punp should be
carefully placed in the well and then punped to waste until the
chlorine is thoroughly rinsed fromthe punp system

| f t he punp cannot be di si nfected, then the punp and t ubi ng shoul d be
careful |l y handl ed t o avoi d gross surface contam nati on and t he wel |
shoul d be punped for 3 to 10 bore vol unes before taking asanple. It
may be desirabl e after punpingto pull the punp and t ake t he sanpl e
with a sterile bailer.

I nthose cases where the water level inthewell islessthan 20to 30
feet belowthe surface, a surface vacuumpunpi ng systemcan be used
for flushing out the well and wi thdrawi ng a sanpl e.

Lastly, interpretation of analyticresults may bedifficult in some

cases since surface contam nati on of wells due to poor drilling and
conpl etion practices is common. | n cases where drinking water supplies
are involved, a thorough inspection of the well is required to

elimnate surface contam nati on down the wel|l bore as a source of
contam nants. Disinfection of the well by approved nmethods and
resanpl i ng may be advi sable, if disinfectionw ||l not affect the well
for other sanpling purposes(2).
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C. Surface Water
1. Sanpling Design

There are at present no quality assurance requirenments for site
| ocation for sanpling surface waters. References #1 and #2 in Part A of
this Section can be consulted for design guidance.

2. Sanpling Devices

Appendi x XI provi des a tabul ar conmpari son of surface water sanpl e
col l ecti on devices.

Sanpl es from shall ow depths can be readily collected by nerely
subnmer gi ng t he sanpl e cont ai ner. However, preservatives cannot be
present inthe container whenit is|oweredintothe water. The net hod
i s advant ageous when t he sanpl e m ght be significantly altered during
transfer froma col |l ecti on vessel into another container. Thisis the
case with sanples collected for oil and grease anal ysis since
consi derabl e materi al nmay adhere to t he sanpl e transfer contai ner and
as aresult produce inaccurately lowanalytical results. Simlarly the
transfer of aliquidintoasmall sanpl e container for volatile organic
anal ysis, if not done carefully, couldresult insignificant aeration
and resul tant | oss of vol atil e speci es. Though si npl e, representati ve,
and general ly free fromsubstantial material disturbances, it has
signi ficant shortcom ngs when appliedto a hazardous waste, sincethe
external surface of each container would then need to be
decont anm nat ed.

I n general the use of a sanpling device constructed of a nonreactive
mat eri al such as gl ass, stainless steel, or Teflon, is the nost prudent
nmet hod. The devi ce shoul d have a capacity of at |east 500 m, if
possi ble, to mnimzethe nunber of times the liquidnust be di sturbed,
t hus reducing agitation of any sedi nent |ayers.

Al-liter stainless steel beaker with pour spout and handl e or | arge

stainl ess steel ice scoops and | adl es avai |l abl e fromcommerci al kitchen
and | aboratory supply houses can be used.
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It is often necessary to collect |iquidsanples at sone di stance from
shore or the edge of the containnent. Inthisinstance an adaptation
whi ch extends t he reach of the sanpl er i s advant ageous. Such a devi ce
isthe pond sanpler. It i ncorporates atel escopi ng heavy-duty al um num
pol e wi t h an adj ust abl e beaker cl anp attached to t he end. The beaker

previ ously descri bed, a di sposabl e gl ass contai ner, or the actual

sanpl e container itself, can be fitted into the clanp.

It may on occasi on be necessary to sanpl e | arge bodi es of wat er where
a near surface sanple wi |l not sufficiently characterize the body as a
whole. Inthis instance a peristaltic punp may be used i n whichthe
sanple is drawn in through heavy wall ed Tefl on tubi ng and punped
directly into the sanple container. This method, however, is not
sui tabl e for pHsensitive or vol atil e sanples in which stripping woul d
occur.

Situations may still arise where a sanpl e nust be col | ected fromdept hs
beyond t he capabilities of aperistaltic punp. Inthisinstance an
at - dept h sanpl er may be requi red, such as a Kenerer, ASTMBonb ( Bacon
Bonb) or Van Dorn sanpl er. These devi ces work wel | ; however, care nust

be utilizedin selecting devices that are nade of materials that wll

not contam nate the sanple. Van Dorn sanplers are not generally
recomended for organi cs as they rely on an el asti c cl osi ng mechani sm
that can effect sanples. They are readily available in a totally
nonnetal | i c desi gn whichis very useful for sanple collectionfor trace
met al anal ysi s.

Kerer er sanpl ers are avai | abl e on speci al order or adapt abl e for sanpl e
col | ection for organic anal ysis by substituting Teflon for the rubber
or plastic stoppers. If the deviceis further ordered wi th stainless
steel nmetallic partsinadditionto Tefl on stoppers it becones avery
versatile sanpler(1).

Consult "Characterization of Hazardous Waste Sites-A Methods
Manual : Vol une |1 . Avai |l abl e Sanmpl i ng Met hods, Second Edi ti on" for
specific collectiontechni ques usingthese devices. See Part B. 4 of
this Section for collection of mcrobial sanples.
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D. Sedi nent

Sedi ment i s defined as the deposited materi al underlying a body of
wat er .

1. Sanpling Design

Streans, | akes, and i npoundnents will |ikely denonstrate significant
variations in sedi ment conposition with respect to distance from
i nfl ows, di scharges or other disturbances. It isinportant, therefore,
t o docunent exact sanpling |l ocation by neans of triangulationwth
stabl e reference points on the banks of the stream or | ake.

At the present time, however, there are noquality control requirenents
for choosing site |l ocation when sanpling sedi nents. Reference #2 in
Part A of this Section can be consulted and sedi ment transport and
deposition nodeling alongw th statistical considerations can be found
in "Sediment Sanpling Quality Assurance User's Guide," EPA
600/ 4- 85- 048, July 1985, NTI S #PB85- 233542.

2. Sanpling Devices

Appendi x XI'| provides a tabul ar conpari son of some bottomgrab and
coring devices.

Sanpl es can be taken with stainless steel spoons or trowel s or the
sanpl e container itself if thereislittle or nowater ontop of the
sediment. If the water above the sedinent is a few feet deep a
stai nl ess steel corer or corer having arenovabl e gl ass or Teflon |i ner
may be used. Thisw Il help ensuretheintegrity of the surface | ayer
of sediment andwill mnimzetheloss of finegrained material. In
deeper wat er the bottomgrab sanpl ers presented in Appendi x XI'| nmay be
used(1l).

| f at any ti me surface wat er sanpl es are bei ng taken i n conjunction
w t h sedi ment sanpl es, the wat er sanpl es shoul d be taken first. The
sanpl er shoul d approach the | ocati on fromt he downstreamdirectionwth
t he cont ai ner poi nted upstreamto ensure col |l ecti on of an undi st ur bed
sanpl e.
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Sedi nent sanpl es col | ected for all anal yses except VOA and TOX shoul d
be thoroughly m xed before being placed in appropriate sanple
contai ners. Rocks, tw gs, and ot her debris shoul d be renoved fromt he
sanpl e prior to honogeni zation, if they are not consi dered part of the
environmental sanple. Inthis way stratificationof constituents will
not affect anal ytical results. VOA and TOX sanpl es shoul d be t aken as
i ndi vi dual grab sanpl es, never honpgeni zed. See Section | Xfor the
procedure used for honmpgeni zation of sanpl es.

E. Soil
1. Sanpling Design

Statistical techni ques for obtaining accurate and preci se sanpl es are
relatively sinple and easy to i nplenment. In the sanpling of a soil

matri x, sanpling accuracy i s usual ly achi eved by sone f ormof random
sanpling. In randomsanpling, every unit in the popul ation has a
t heoretical |l y equal chance of bei ng sanpl ed and nmeasur ed. Consequently,

statistics generated by t he sanpl e are unbi ased (accurate) estimators
of true popul ati on paraneters. In other words, the sanple is
representative of the popul ati on. One of the nost common net hods of

sel ecting a randomsanpl e is to dividethe popul ati on by an i magi nary
grid, assign a series of consecutive nunbers tothe units of the grid,

and select the nunbers to be sanpled through the use of a
random nunbers tabl e (such a tabl e can be found i n any text on basic
statistics). It isinportant to enphasize that a haphazardly sel ected
sanpl e is not asuitable substitute for arandonly sel ected sanpl e.

That is because there is no assurance that a person performng
undi sci pl i ned sanpling will not consciously or subconsci ously favor the
sel ection of certainunits of the popul ati on, thus causing the sanpl e
to be unrepresentative of the popul ation. Adetail ed di scussi on of

randomsanpl i ng can be found i n SW846, Third Edition, Novenber 1986,

Vol unme 2, Chapter 9.

I n a bi ased sanpl i ng approach, site history, avail abl e i nformati on and
prof essi onal judgenent are usedto determ ne the sanplinglocationsin
whi ch contam nation is expected to be found. In this case the nost
informationis gotten fromthe | east nunber of sanpl es t hereby al | ow ng
a cost savings. However, this approach to sanpling designis nore
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appropriatetoasiteinvestigationthan arenedial investigation (R)
because it i s not a conprehensive viewof site conditions(7). Use of a
bi ased approach during an Rl nust be justified in the Plan.

2. Sanpling Devices

When sanpling soil, stainless steel, Teflon or glass utensils shoul d be
used. The only exception is split spoons which are nmost commonly
avai l abl e i n carbon steel. These are accept abl e for use provi ded t hey
are not excessively rusty.

A st ai nl ess steel spatul a should be used to renpve sanpl e fromthe
opened spoons, not the sanpler's fingers, as the gl oves may i ntroduce
organic interferences into the sanple. As per water sanpling, volatile
organi cs and TOX sanpl es shoul d be t aken i nmedi at el y upon openi ng t he
spoon. Any rocks, tw gs, | eaves or ot her debris shoul d be renoved from
t he sanpl e bef or e honogeni zation, if they are not consi dered part of
the environnmental sanple. All sanples except those for volatile
organi cs and TOX nust be honogeni zed before bei ng put into sanple
contai ners. Section | X provi des a di scussi on on honogeni zat i on. Sanpl es
for VOA and TOX shoul d never be honpgeni zed as they both contain
vol atil e paraneters.

F. Potabl e Water

When sanpl i ng pot abl e wat er t he sane qual ity control requirenents apply
as for sanpling groundwater, where applicable.

The "Manual for the Certification of Laboratories Anal yzi ng Dri nki ng
Wat er, " EPA 570/ 9- 82-002, Cctober 1982, states that the sanpl e needs to
be representative of the potabl e wat er system and that the tap water
nmust be sanpl ed after mai ntai ning a steady flowof 2 or 3 mnutesto
clear the serviceline. This flushing periodis amninumrequirenent
and noretine canbeallowedif alarge holdingtankisinplaceandit
is desireableto purge anentire tank volunme. Atap nust be free of any
aerator, strainer, hose attachnent, or water purification devi ces. Wen
sanpl i ng chl ori nated waters for organi cs and bacteri al anal yses, sodi um
t hi osul fate should be added to the sanple bottles. Consult the
reference for details.
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G. Dust/ W pe

The f ol | owi ng St andard Qper ati ng Procedur e has been devel oped by Regi on
Il for use in taking w pe sanpl es.

1. Materials needed:

a. cotton swabs, solvent rinsed and conpletely air dried;

(use of synthetic materials requires checking for
conpatibility with solvents)

b. acetone, pesticide grade;

c. hexane, pesticide grade;

d. deionized water;

e. HCl or HNO,, redistilled

f. stainless steel clanps or plastic clanps (only for

t aki ng nmetal s sanpl es);

g. appropriate sanple bottles.

2. Asquare area, of asizesufficient to give the required anount
of sanpl e for each fraction as provided inthe anal yti cal nmethodol ogy
t o be used, shoul d be marked of f. This may require taki ng cotton swabs
and a bal anceintothefield, wiping acertain area and wei ghing the
swab before and after to determ ne hownuch area shoul d be wi pedto
give the required wei ght of sanple.

3. Swabs for sem -vol atil e, pesticide and PCB sanpl es shoul d be
noi stened i n a 1: 4 acet one/ hexane m xture. Swabs for vol atil e organic
sanpl es shoul d be noi st ened wi t h hexane al one, and t hose for netal s
wi t h dei oni zed wat er. Wi |l e hol di ng the swab i n a clean, netal cl anp,
noi sten the cotton swab with the appropriate sol ution.

4. While still holding the cotton swabin the clanmp, w pe the
sanpl i ng area back and forth repeatedly, appl yi ng noder ate pressure.
W pe the entire area so that all the sanple material is picked up.

5. Place the used swab i n t he appropri ate sanpl e cont ai ner and
seal .
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6. O ean the cl anps bet ween each sanpl e wi t h bot h sol vent and 10%
HCL or HNG;.

7. As a bl ank, noi sten a cl ean swab wi th t he sol vent or water (for
each col l ection nmedium, placeit inaseparatejar, and submt it with
t he ot her sanpl es.

8. When sanpl es are subm tted for anal ysis, the | aboratory shoul d
be told to rinse the sanple jars with solvent or 10% HCL or HNG;,
dependi ng on t he anal ysis to be perfornmed, whentransferring sanpleto
the extraction gl assware.

The sanpl es shoul d be anal yzed wi t h t he appropri at e net hodol ogy for a
soi |l /sediment matri x, and asufficient quantity of material must be
collected as called for inthe anal ytical nmethodol ogy i n order for
met hod detection limts to be achieved.

H. Di oxin

For gui dance on conducting di oxi n sanpling events refer to " Sanpling
Gui dance Manual for the National Dioxin Study", May 16, 1984. The
sanpling material requirenments are the sane as those present inthis
docunment for the matrix being sanpled, with the foll owi ng additions.

The equi pnent decont am nati on procedure i s the sane as that presented
in Section V however sanpl ers nust use trichl oroet hyl ene as t he sol vent
rinse in step e of the procedure.

Honogeni zat i on nust be perforned on di oxi n sanpl es of asolidmatri x.
Honogeni zati on may be perfornedinalaboratory or inthefieldandit
shoul d be done using either the coning and quartering nethod (see
Section | X) or by using stainl ess steel bl enders. Honogeni zati on of wet
sedi mrent sanples is nore easily acconplished using the coni ng and
quartering nethod. Specific quality control sanpl es for di oxin sanpling
events are presented in Section X

|. Druns
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For sanpl i ng of non- honogenous or rulti-phased material s in druns,
t anks, waste piles, | agoons, etc., refer to SW846, Third Editi on,
Vol unme 2 for gui dance. The Pl an nust i ncl ude a detail ed approachin
terns of basic strategy and sanpli ng equi pnent i f such contai ners are
to be sanpl ed.
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| X. METHODS OF SAMPLE PREPARATI ON
A. Honpgeni zation

The honogeni zati on of a sanpl e is the process of m xi ng i ndividual grab
sanples inorder tomnimze any bi as of sanpl e representati veness
i ntroduced by the natural stratification of constituents withinthe
sanpl e.

To honmpgeni ze a sanpl e of a soil/sedi nent matrix, first rocks, tw gs,
| eaves and ot her debris shoul d be renpved if they are not consi dered
part of the sanple. The soil/sedi nent should be renoved fromthe
sanpl i ng devi ce and pl aced i n a stai nl ess steel pan, then thoroughly
m xed usi ng a st ai nl ess steel spoon. The sedi nent in the pan shoul d be
scraped fromthe si des, corners and bottomof the pan, rolledtothe
m ddl e of the pan, and initially m xed. The sanpl e should then be
quartered and noved to t he f our corners of the pan. Each quarter of
t he sanpl e shoul d be m xed i ndi vidual | y, and thenrolledtothe center
of the container and the entire sanple m xed again.

Honogeni zati on of an aqueous sanpleis only necessary if stratification
of constituents is of concern, for exanpl e when sanpling al agoon or
contai neri zed | i qui d. Then honogeni zati on woul d be performed by m xi ng
in a stainless steel bow .

B. Conpositing

Conposi ti ng of sanpl es i s performed when sanpl ers desire to obtain an
aver age concentrati on of contam nants over a certain nunber of sanpling
poi nts. Anytime conpositing is perforned, the concentration of
contami nant i nindividual grab sanplesis diluted proportionatelyto
t he nunmber of sanpl es taken. Not only is the contam nant dil uted, the
detectionlimts for each individual sanpl e are rai sed proportionally
to t he nunber of sanpl es added to t he conposite. For instance, if a
sanpl er wi shes to conposite two di screet sanpl es into one, and t he
met hod detectionlimt for atarget conpoundis 330 ppb, the detection
limt for the target conpound does not change for the conposite,
however, the detectionlimt for the conpoundin the individual sanpl es
whi ch nmake up t he conpositeis twotinesthe nornal detectionlimt or
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2 * 330 = 660 ppb. Thisis inmportant to keep in m nd because it is
possi bl e that i f a contam nant were present in only one of the two
conposited sanples, andif it were at al evel between 330 and 660 ppb,
t hat contam nant woul d not be quantified or possibly evenidentified
due tothe effective dilution of the contam nant concentrationinthe
conposite. This concept shoul d be taken i nt o account when det er m ni ng
t he data qual ity obj ectives of a conposite sanpling event, to ensure
that useful datais collected. It is advisable that if a positive
identificationis made i nthe course of anal yzi ng a conposi te sanpl e,
t hat the di screet sanpl es then be anal yzed i ndi vidually to determ ne
the true distribution of contam nant throughout each conmponent of the
conposite.

Conpositing of asolidmatrix is acconplished by m xi ng equal vol unes
of grab sanpl es in stainless steel pans wi th stainl ess steel spoons.
Conmpositing is never perfornmed on sanples for volatile organics
anal ysi s (or any anal ysisinvolving avolatile portion such as TOX),
and, for asolidmatrix, shoul d never be done by pl aci ng equal portions
of grab sanples directly into sanplejars, as the occurrence of error
i ntroduced by the sanpler is highly probable.

C. Splitting

Splitting of sanpl es is perforned when two or nore parties wi shto have
a portion of the sane sanple. They are nost often collected in
enf orcenent actions to ensure that sanple results generated by
Potenti ally Responsi bl e Parties (PRPs) are accurate. Splitting of
sanpl es, however, is not as useful as providing blind performance
eval uati ons sanples to al aboratory since anal yti cal perfornance and
accuracy differs froml aboratory to | aboratory, and t herefore one
| aboratory cannot be consi dered a "referee" whose perfornmance can be
consi dered t he standard agai nst whi ch anot her's can be measur ed.
Per f ormance eval uati on sanpl es provide i nformati on on al aboratory's
performance based upon analysis of that sanple which contains
paranmeters of a known and defi ned concentrati on.

Soi | / sedi nent sanpl es taken for vol atil e anal ysi s cannot be split. In
t hi s case sanpl es nust be t aken as co-1 ocat ed grabs. Then, a |l arge
guantity of material can be col | ected, honogeni zed, split and usedto
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fill the remaining containers. Note that enough sanple nust be
collected at one tine in order to fill all the necessary sanple
containers. It may be necessary to co- | ocate or depth integrate
col I ection so enough sanpl e volune i s avai | abl e. Adescriptionof this
process should be provided in the Pl an.

When splitting agueous sanpl es, honogeni zati on of the sanpleis only
necessary i f heterogeneity i s suspected, for exanpl e when sanpling a
smal | | agoon or containerized |iquid; however VOA and TOX sanpl es are
never honogeni zed. It i s not generally necessary to honogeni ze gr ound
wat er or surface water sanples when splitting, andit is|ikew se
general |y unnecessary to di vide a bailer's contents anong sever al
bottl es.

Pl ease note, duplicate sanples, trip blanks and fi el d equi pnent rinse

bl anks must be included as part of those sanples which are split
between the two or nore parties invol ved.
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X. FI ELD QUALI TY CONTROL SAMPLES
A. Al Anal yses Except Dioxin
1. Duplicates

Envi ronnment al duplicate sanples are collected to denonstrate the
reproduci bility of sanpling techni que. Environnmental duplicate sanpl es
must be taken at a frequency of at least 5% (1 in 20). This is a
separate duplicate fromthe duplicates alaboratory nust run, and
cannot be repl aced by a | aboratory generated duplicate. This appliesto
every matri x sanpl ed. Environnental duplicates are representative of
fieldsanpling precision, whereas | aboratory duplicates are a neasure
of anal yti cal precision. Both pieces of information are essential to
determ ning the quality of data generated for a project.

2. Bl anks

Bl ank wat er generated for use inthe Region Il CERCLA programnust be
"denonstrated anal yte-free". By this termwe nmean wat er of a known
quality which is defined by the Quality Assurance office.

The criteriafor anal yte-freewater is as foll ows. The assi gned val ues
for the Contract Required Detection Limts (CRDLs) and Contract
Requi red QuantitationLimts (CRQLs) can be found inthe nost recent
CLP SOW or in Appendix I'll enclosed. These criteria apply toall
bl ank wat er used for fund-1ead as wel |l as PRP proj ects whet her or not
EPA CLP anal yti cal net hods are enpl oyed. If thelevels of detection
needed on a specific site are | ower than the CLP CRDLs/ CRQLs, then
those |l evels are used to define the criteria for analyte free water.

pur geabl e organics <10 ppb
sem -vol atil e organics <CRQL
pesti ci des <CRQL
PCBs <CRQL
i norgani cs <CRDL

However, specifically for the cormon | aboratory contam nants |isted
bel ow, the allowable Iimts are three tines the respective CRQs.
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net hyl ene chl ori de
acet one

tol uene

2- but anone

pht hal at es

The anal ytical testingrequiredfor the water to be denonstrated as
anal yte free nust be perfornedprior tothe start of sanpl e col |l ecti on.
The resul ts nust either be sent tothe Region |l QAOassignedtothe
specific project or be kept on-site for revi ewby EPA personnel during
afieldaudit. Inaddition, the contractors shall maintainquality
control records for each source of wat er whichis used. These records
shall denonstrate over tine the presence/ absence and |evel of
contam nants found in each wat er supply. EPA personnel will randomy
audi t t hr oughout the year the records kept by the
gener ators/contractors.

| f potable water is usedduringthedrillingprocess andis introduced
into the borehole, a sanple of the water should be coll ected and
anal yzed t o ensure contam nants are not bei ng introduced vi at he wat er

supply.
a. Trip Bl anks

When sanpling for volatile organics, a trip blank, consisting of
denonstrated anal yte free water sealedin 40 m Teflon |ined septum
vials, nust be takenintothe field where sanplingis goingon. It
shoul d be t aken at a m ni rumfrequency of one per day when vol atile
organi cs i n an aqueous matri x are being col |l ected. Notethat it i s not
necessary to take an aqueous tri p bl ank when a non- aqueous nedi umi s
bei ng sanpled. Trip blanks are used to determine if any on-site
at nospheri c contam nants are seepingintothe sanplevials, or if any
cross contam nati on of sanples i s occurring during shi pnment or storage
of sanple containers. Trip blanks are only anal yzed for volatile
or gani cs.

b. Field R nse Bl anks
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Ri nse bl anks consi st of pouring denonstrated anal yte free water over
decont am nat ed sanpl i ng equi pnent as a check that t he decont am nati on
procedure has been adequately carried out and that there is no
cross-cont am nati on of sanpl es occurring due to the equi prent itself.
Anal ysi s of rinse bl anks is perforned for all anal ytes of interest. One
bl ank shoul d be col | ected f or each type of equi pnment used each day a
decontam nation event iscarriedout. It isrequiredthat rinse bl anks
be perfornmed on bow s and pans used t o honogeni ze sanpl es as wel | as on
any filtration device used on aqueous sanpl es bei ng anal yzed for
"di ssol ved" netals. It is permssibletousethe sane aliquot of water
on al | equi pment associated to a particul ar sanple matri x for anal ysi s
of sem -volatil e organics, pesticides, PCBs and i nhorgani cs. This rinse
must be perforned sequentially on all sanpling equi pnent. However, a
separate field rinse blank nmust be collected for each piece of
equi pnment associated to a particular sanple matrix which will be
anal yzed for volatile organics.

The bl ank shoul d be col | ected at t he begi nning of the day prior tothe
sanpl i ng event and t hat bl ank nust acconpany t hose sanpl es whi ch were
taken t hat day. This is a necessary procedure sothat the blank will be
associ ated with t he proper sanpl es during data validation. If all
sanpl es col | ected that day are not validatedwth the fieldrinse bl ank
sanple, it isthecontractor's responsibility toensurethe application
of the blank's results to the group of sanples. It is also the
contractor'sresponsibilitytononitor thefieldrinse blank results
over tinme inorder to assess the perfornmance of the sanplingteamwth
respect tothe adequacy of the decontam nati on procedure. This w ||
hel p reduce t he nunber of sanpl es needi ng reanal ysis as well as t he
nunber of results being qualifiedand/ or rejected due to contam nati on
of the field rinse blank sanple.

3. Matrix Spike/ Matrix Spi ke Duplicate Anal yses

When perform ng CLP organi ¢ extract abl e anal ysi s, the | aboratory nust
be suppliedwithtriple sanple vol une for each Sanpl e Del i very G oup
(SDG) inorder to performmatrix spi ke and matri x spi ke duplicate
anal yses. Thi s does not include fieldor trip blanks. Bl anks do not
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requi re separate matri x spi ke or duplicate anal yses regardl ess of their
matri X.

As stated in the SON the limts on an SDG are:

*each Case of field sanples, or

*each 20 field sanples within a Case, or
*each fourteen cal endar day period during which fieldsanples

in a Case are received (sai d period beginning with the
recei pt of the first sanple inthe SDG, whi chever cones
first.

B. Di oxin

When di oxi n sanplingis perfornmed a batch of quality control sanpl es
must acconpany envi ronnent al sanpl es whet her t he sanpl es are sent
t hrough t he Contract Laboratory Programor to a privately contracted
| aboratory.

The qual ity control sanpl e requirenents for every group of 24 di oxin
sanpl es col | ected or every 24 sanpl es col | ect ed over a period of two
days, whi chever cones first, are:

a. two perfornmance eval uation sanpl es fromEMSL-LVfortifiedw th
a known amount of native 2,3,7,8-TCDD (unknown to the | aboratory);

b. one envi ronnental duplicate - designated as a duplicate by the
sanpling team

c. one blindblank (blindblanktothe laboratory)-this sanple
does not go through the honopgeni zati on on-site;

d. one known bl ank - this is an uncontam nated soil/sedi nent
and/ or water sanplethat istobefortifiedbythelabwith2,3,7, 8-
TCDD at a concentration of 1 ug/kg for soils and 10 ng/ L for aqueous
sanpl es. This sanpl e nust be desi gnhated by the contractor sanpling
teamto the | aboratory as "for spiking".
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e. one bl ender bl ank-thisis blank soil honbgenizedinthe field
to check for cross-contamnm nation duringthe bl endi ng process, andis
only necessary if blenders are used to honogeni ze the sanpl es.

f. rinsate blank - rinsate blanks consist of pouring
spectrophotonetric grade trichloroethene (m ni nrum 200 nls) over
decont am nat ed sanpl i ng equi pnent as a check that t he decontam nati on
procedure has been adequately carried out and that no cross
cont am nati on of sanpl es has occurred due to t he equi pnment itself.
Anal ysis of rinsate blanks is performed for all isomers of interest.

Sanples a, ¢, and d above will be ordered by the Regional Quality

Assurance O ficer fromEMSL-LV at the request of the EPA Project
Manager only.

81



REG ON | |
Revision 1
CERCLA QA Manual
Oct ober 1989

Xl. FILTERED AND NON- FI LTERED FRACTI ONS OF GROUND WATER SAMPLES

A. General Discussion

Incertainsituations it may by desireable to consider filtration of
ground water sanples in order to obtain informtion about the
"di ssol ved" speci e of the contam nant in sol uti on as opposed to t hat
portion of contam nant which may adhereto silt or clay particles. The
real concern inthis issue is whether or not the contamnant is a
conponent of the ground water, whichinpliesthat if the contam nant is
truly a conponent of the ground water, then it nmust floww th the
ground water. |If the contam nant flows with the ground water on or
under a site thenthereis the potential for the contam nant to be
nmoved to and frominpact areas outside of the site.

Ther e has been a general assunptionthat water and soil are the only
di stinct constituents of an aquifer system thereis also a fal se
assunption that water and conpl etely sol vated sol utes are the only
constituents of the systemthat are nobile. I nfact, conponents of the
solid phaseinthe coll oi dal size range may be nobil e i n subsurface
environments(11). The colloidal staterefers to atwo phase systemin
whi ch one phase inavery finely divided state is dispersedthrough a
second. I n ground water, colloidal particles are generally small er than
one mcroneter (1 unm indianeter. Sincetheclay fractionis defined
by the USDA as being 2 umand smaller, not all clay is strictly
coll oidal, but even the larger clay particles have colloid-Ilike
properties (12). There is anple evidence, as can be seen in the
literature, that colloid particles can nove in aquifers (11).

There are two distinct types of colloidal matter, inorganic and
organic, whichexist inintimateintermxture. The i norgani c i s present
al nost excl usively as clay m neral s of vari ous kinds; theorganicis
represented by hunmus (12). These col | oi dal particles can sorb organic
and i norgani c contam nants and stabilize themin the nobile phase of
t he aquifer. Association of contam nants with nobile coll oi dal
particl es may enhance t he transport of hi ghly adsorbed pol | utants, or
deposition of colloidal particles in porous nmedia may decrease
pernmeability and reduce contam nant transport (11).
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The separation of "di ssol ved" and "particul ate" sanple fractionsis
nost commonly acconplished by filtration through a 0.45 umnenbr ane
filter. The convention of using a 0.45 umpore sizefilter was borrowed
fromthe m crobi ol ogi cal science where it was used as the separati on
point for filtering bacteria out of aqueous nmedi a. Thi s conventi on was
borrowed by ot her organi zations for use inthe anal ysi s of aqueous
met al s sanpl es, and nowis specifiedas the pore size through which
wi || pass those constituents that are "di ssol ved". Those constituents
whi ch are retained onthe 0.45 umfilter are | abel ed "suspended", and
"total" nmetal sis the sumof the "di ssol ved" and "suspended" fracti ons.

It woul d be nore accurate, however, totermthe fractions "filterable"
and "non-filterable" instead of "dissolved" and "total" or
"particul ate" given the operational nature of the separati on. The 0. 45
umdi stinctionis not useful when oneis concernedwithtrue soil/water
chem stry but has its sol e value at present inthe fact that it is
convention and is used as such in ground water characterization
t hr oughout the country.

The policyinRegionll onfiltering ground water has been that only
sanpl es for netal s anal yses may be filtered, and when taki ng netal s
sanples, "total"” netals should be taken with the option to take a
"di ssol ved" sanple if so desired. The filtrati on of agueous sanpl es for
or gani cs anal yses has not been all owed i n t he Regi on since, 1)volatile
cont am nants woul d be rel eased during filtration, and 2)the nenbrane
filters used for the filtration of metals sanples will adsorb the
organi cs, thereby giving falsely negative results.

The rational e behind the policyisthis: rather thanrely totally on
"di ssol ved" netal s data, whichwill generally giveresults that are
| ower than the true amount of contam nant whi ch noves with ground
wat er, the Regi on has chosen to be nore conservative inits use of
nmetal s data by preferringto consider "total" nmetal s data, thereby
erring onthe side of finding nore netals ina sanplethan actually may
be nobile inthe ground wat er phase. Obviously, in sone cases when
sanples aresilty, the"total" nmetals values will be high duetothe
addi ti on of metal s whi ch were bound to particles of greater size than
the colloidal range. Unfortunately the use of either "total" or
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"di ssol ved" netal s data al one i s i nappropri ate when one wi shes to
consi der the true portion and constituents which nove with ground
wat er .

The Regi onal policy as presented herewi |l continueto be enforcedin
spiteof thelimtations until suchtinme as atechnically well-founded
alternativeis devel oped. If exceptions or nodificationstothis policy
are desired based on site specific needs, the Project Manager shoul d
consult the Quality Assurance Oficer assigned to the project.

B. Procedures for Filtration of Aqueous Metals Sanpl es
1. Decontam nation of Apparatus

When fil tering agueous net al s sanpl es, a devi ce nade of pol yet hyl ene,
pol ypr opyl ene or borosilicate glass should be used. The appar at us
shoul d be pre-cl eaned by rinsing with a 10%HNG; sol uti on, fol | oned by
a denonstrated anal yte-free dei oni zed water rinse, and shoul d be
cl eaned i n t he sane manner bet ween sanples. Al so, afieldrinse bl ank
must be collected for this apparatus. See Section X for further
details.

2. Filtration Procedures and Preservation

The filter used shoul d be a cel | ul ose-based nmenbrane filter of 0.45 um
nom nal pore size. Sanpl es must befilteredimedi ately after their
collectionto m nimze changes i nthe concentrati on of the substances
of interest. Sanples are only passed through the filtrati on apparatus
once, they are not to be passed t hrough repeatedly until they are free
of turbidity. Sanples are then preserved i nmedi ately with undi | uted
ul trapure HNQ, and t he pH checked t o ensur e proper pHhas been att ai ned.

No sanpl es for cyani de, conventi onal paraneters, or organi cs nay be
filteredinthis manner. Al paperwork acconpanyi ng t he sanples tothe
| aboratory should clearly state that the sanpl es have been field
filtered, in order to avoid a second filtration at the | ab.
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XI1. LABORATORY QUALI FI CATI ONS

A. Use of CLP vs. non-CLP Laboratories

Most anal ytical work perfornmed for Federal fund-|ead CERLCA sites
withinthe Regionutilizes the USEPA Contract Laboratory Program
However, it i s not mandatory that all anal yses supporting t he CERCLA
programbe perforned by a Contract Laboratory, whether the project is
a fund-lead or enforcenment-|ead site. Laboratories which do not
participatein CLP may be used at any tinme, provided they adhereto
Region Il QA/QC requirenents which are described here.

| f a non-CLP | aboratory is used, that | aboratory nmust supply tothe
Regi onal Quality Assurance Officer (QAO), a copy of their in-house
QY QC manual whichis applicabletothe anal yses to be perfornmed. The
QA/ @C manual shoul d cover the follow ng topics:

resumes

personnel training and experience
organi zati onal structure

equi pnment avail abl e

reference material s/ reagents
control charts

standard operati ng procedures
data reduction/reporting

chai n- of - cust ody

gl assware preparation

Al so, that | aboratory nmust performacceptably on perfornance eval uati on
sanpl es supplied by the EPAor a State certified programfor those
parameters of interest to the project. A formal request for EPA
per f ormance eval uati on sanpl es shoul d be sent fromt he EPA Proj ect
Manager for the site to the EPA QAO in MVB.

A non-CLP | aboratory nmust al so undergo a techni cal systens audit
performed by the party i ndependent to the anal ysis in order to eval uate
the | aboratory's capability to performthe work. A copy of the
resul tant report should be sent directly tothe EPAQAO A State audit
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report, outliningthe laboratory's performance withinthe |l ast year,
w || be acceptable. The format of the audit checkli st can be t aken
fromthe CLPInvitationfor Bid (I FB). Agreenent fromthe | aboratory
to performthese tasks nust be nmade before the planis approved. Only
after this information has been provi ded and found t o be accept abl e,
can sanpl i ng and anal ysi s begin. The CLP | FBs are avail abl e fromthe
Sanpl e Managenent Office at (703) 557-2490.
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XIIl. USE OF MOBI LE LABORATORI ES

A. Qualifications and Mt hods

Ther e has been a grow ng demand t hr oughout t he Regi on for use of field
anal ytical | aboratories in order to screen sanples and generate
real -tinme results which can be used t o make decisionsinthe field.
These | aboratori es comonly use "qui ck and dirty" techni ques si nce
strict precisionand accuracy requirenents are not necessary for the
i nt ended use of the data, and since, innost cases, critical sanpling
| ocations, where quality datais inportant, are split for anal ysis by
a CLP | aboratory al so.

However, there are certain quality control requirenents for use of
nobi | e | aboratories. First, the data quality objectives (DQ3s) for the
screeni ng event nust be det erm ned and docunent ed. The DQ0s shoul d t ake
i nto account the fact that "quick and dirty" screeni ng nmet hods do not
generally give high quality precision and accuracy and sone
confirmational analysis with a CLP or ot her cormerci al | aboratory is
necessary. Confirmational anal ysis should be run on those sanple
| ocati ons which are nost critical tothe project, for instance, the
boundary area of a renoval action. Secondly, if a methodol ogy is
devel oped for use, that nethod nust be docunent ed and val i dat ed. Proof
of the validation nust be provided to the EPA QAO and t he QAO nust
consider it satisfactory before the nethod can be used. The net hod
val i dation should address the foll ow ng points, where applicable.

anal ytical objectives

met hod detection limts
anal ytical procedure
preci sion and accuracy
cal i bration

gquantitation

data reduction/validation
hol di ng ti nes

oQ PO Qo0 oo

Finally, as for any data generated wi t hinthe Regi on and whi ch i s not
val i dat ed by Regi onal personnel, the contractor's quality assurance
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of ficer must sign a sunmary st at enent whi ch descri bes the quality
control measures foll owed, the quality control sanpl e results, what
dat a was rej ected due t o exceedances, etc. This statenment shoul d be
supplied to the EPA Project Manager.
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XI'V. VALI DATI ON OF DATA

A. Contract Laboratory Program

Al'l data generated for use by Region Il whichis produced by CLPis
val i dat ed by t he Regi on wi t h i n-house protocol. These data val i dati on
st andar d operati ng procedures for organics, i norgani cs and di oxi n data
are updated yearly for the current set of CLP contracts. Application of
a prot ocol whi ch standardi zes data useability criteriaensures that all
data which is used in the Region is of conparabl e and acceptabl e
quality andutility. The Region Il data validation standard operating
procedures are presented in Appendix Xl II.

B. Non-CLP

Dat a whi ch i s gener ated outside of CLP for use in Region Il nust be
val i dated i nthe same manner as all other datais validated sothat a
standard useability criteriais appliedto all data usedin the Region.
Al'l data should be of conparable quality.

The Pl an nust identify the laboratory to be usedif thelaboratoryis
not to be engaged t hrough t he CLP programor if the | aborat ory does not
participatein CLP. Al data produced by | aboratori es whi ch do not
participate in CLP (or if they do participate but are not directly
contracted by EPA) nust be validated by the | aboratory or primry
engi neering contract or accordingto Region |l validation SOPs. Note
t hat these SOPs apply only to the CLP net hodol ogies and that if
di fferent anal yti cal nethod references are used (such as SW 846 or
Met hods for Cheni cal Anal ysis of Water and WAstes) the validation
criteriaw |l have to be nodifiedaccordingtothe quality control
criteriacalledfor inthat nmethodol ogy used. The QAOof the | aboratory
nmust be identified and a detail ed di scussion of thevalidationcriteria
to be used when data is generated nmust be provided in the Pl an.

After datais generated a validationreport nust be providedtothe EPA
Qual ity Assurance O ficer in MMB assignedto the site. This wll
ensure t hat t he data has been val i dated i n accordance wi th t he Regi on
Il protocol, or, if quality control criteria hadto be established
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according to the dictates of the nethod, the party perform ng the
validation is responsible for establishing precision and accuracy
protocol and for validatingthe data and neeting criteria based on t hat
protocol. Quality assurance summary sheets, and, if applicable, the
Region |1 SOP validation checklist shoul d be providedtothe Project
Manager. The summary sheets shoul d be taken fromthe CLP SON the third
edi tion of SW846 or be based t hereon. Dat a anal ysi s sheets nust be
provi ded f or each environmental sanple listingquantities found or
detection limts.

| f the Project Manager wi shes to have t he val i dati on of data checked by
the MMBstaff, or i f upon reviewof the validationreport provided a
reval i dation of acertain percentage of datais deened necessary, CLP
del i ver abl es nust be nade avail able. Thi s may nean notifyi ng t he PRP
i n advance that CLP del i verabl es may be requested fromtheir | aboratory
at a future date.
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XV. FI ELD AUDI TI NG AND OVERSI GHT

A. Audits Initiated by EPA and Primary Contractor

On-site audits of EPAcontracted and PRP contracted fi el d sanpling
t eans t akes pl ace on a randombasi s wit hinthe Regi on. EPA personnel
performng the audits | ook for good sanpl i ng t echni que and ensur e t hat
approved Pl ans are being i nplenentedinthe field. Auditors do nake
suggestions to contractors inthe field but they do not stop work
unl ess a di screpancy severe enough to invalidate data results is
observed. | f a severe di screpancy i s observed t he Proj ect Manager is
notified by phone when the auditors return to the office that day.

EPA personnel send witten audit reports tothe EPA Proj ect Manager
foll owing the audit and request witten response fromthe contractor
when i nadequaci es are found.

B. Contractors in an Oversight Capacity

Contractors retainedin an oversight capacity shoul d be | ooki ng for
good sanpling technique and adherance to an approved Plan when
over seei ng ot her contractors inthe field. Logbooks shoul d be kept by
t he oversi ght contractor and any poor practices or di screpancies with
t he Pl an shoul d be not ed and t he EPA Pr oj ect Manager notifi ed of the
findi ngs by phone.

C. Audits Performed by States

State Quality Assurance personnel routinely perform audits of
Federal -1 ead sites. Although State auditors can nake suggestions to
i nprove sanpling techni que and to ensure t hat approved Pl ans are bei ng
i npl enent ed, they do not have the authority tostopwrkinthefield
or to change any part of the Plan. If a disagreenment with State
auditors arisesinthe field, the contractor shoul d contact the Project
Manager for gui dance.
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